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From: McCabe, Janet

To: Goffman, Joseph; Dunham, Sarah; Gunning, Paul; Tsirigotis, Peter; Koerber, Mike; Page, Steve
CcC: Atkinson, Emily; Stewart, Lori

Sent: 1/10/2015 6:30:54 PM

Subject: Fwd: possible meeting on biomass carbon?

FYI. Ithink joe and others of you have already had multiple calls with advocates on this issue. I Don't know
whether the time will work on Tuesday before or after the meetings on vehicles, but if not we'll find another
opportunity.

I'll copy Emily on my reply to peter and she'll know to include you guys when a meeting is set up.
Sent from my iPhone
Begin forwarded message:

From: "Lehner, Peter" <plehner(@nrdc.org>

Date: January 10, 2015 at 6:03:03 PM EST

To: "McCabe. Janet@epa.gov" <McCabe.Janet(@epa.cov>

Cc: "Rock, Roseann" <rrock(@nrdc.org>, "Stashwick, Sasha" <slyutse(@nrdc.org>, "Yassa, Sami"
<gyassa(@nrdc.org>, "Greene, Nathanael" <ngreene(@nrdc.org>, "Hammel, Debbie" <DHammel{@nrdc.org>
Subject: possible meeting on biomass carbon?

Dear Janet,
Happy New Year! | hope you had some good time with your family over the holidays.

I'm writing to request a meeting at your earliest convenience to discuss the treatment of carbon emissions from
biomass under the Clean Power Plan and PSD program. Indeed, | will be in DC meeting with Gina McCarthy (and
perhaps you?) onthis coming Tuesday regarding the heavy duty vehicle emission rule, so if you had a few minutes
before or after it would be extremely convenient. If not, we can find some other time. Please let me know.

As you know, how emissions from biomass are addressed is of great importance. We read your memo on the issue,

dated November 19th, 2014, with great interest, but were very concerned to see your office signal to air regulators that
you expect that certain broad categories of biomass fuel, such as “sustainably-derived” biomass from forests, will be
recognized as acceptable components of state compliance plans before completion of your Framework for Assessing
Biogenic CO2 Emissions from Stationary Sources. We have serious objections to the use of “sustainability” as a

proxy for carbon accounting, even if it does advance other ervironmental interests. Instead, we hope EPA will
continue to rely on the technical review and Framework development process you set in motion in 2011, which we
applaud, and ensure that biomass carbon regulations are driven by a directive and scientifically robust accounting
framework.

I very much look forward to discussing this issue in greater detail with you and hope that we can schedule a meeting in
the coming weeks.

Peter

Peter Lehner

Executive Director

Natural Resources Defense Council

40 West 20th Street, 11th Floor

New York, NY 10011

Phone: 212-727-4571

plehner@nrdc.org

P Please don't print this e-mail unless vou need to
SAVE PAPER. THINK BEFORE PRINTING.
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From: Goffman, Joseph

To: McCabe, Janet; Dunham, Sarah; Page, Steve; Tsirigotis, Peter; Gunning, Paul
Sent: 8/7/2014 1:34:44 PM

Subject: Fw: Letter to Podesta

Attachments: Biogenic Carbon Letter 8-7-14.pdf

From: Dave Tenny <dtenny@nafoalliance.org>
Sent: Thursday, August 7, 2014 1:23:28 PM

To: Goffman, Joseph

Subject: Letter to Podesta

Hi, Joe — | know you are out of the office, but | wanted to make sure you saw the attached letter to John Podesta on
the carbon accounting framework. 25x25 lead the letter, but our folks were zealous to sign on so, not surprisingly, you
will see a lot of them among the signatories.

Let's plan to get together soon after you get back. Hopefully you are getting a well-earned rest.
Thanks, Joe.

Dave

David P. Tenny

President and CEO

National Alliance of Forest Owners
122 C Street, NW, Suite 630
Washington, D.C. 20001

Office: (202) 747-0739

Fax: (202) 824-0770

Cell: (703) 964-7519
dtenny@nafoalliance.org

www. nafoalliance.org
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Mr. John Podesta August 7, 2014
Counselor to the President

The White House

1600 Pennsylvania Avenue

Washington, DC 20500

Dear Mr. Podesta:

As organizations positioned to help generate affordable and reliable renewable energy, create
jobs and contribute to our nation’s low carbon future, we write to strongly urge your support to
release a draft federal policy on carbon accounting for biomass that will secure this important
energy source as part of our nation’s long term energy solution. Along with promoting the
climate benefits from biomass, the Administration can adopt a clear and simple biomass policy
that will create jobs, conserve working lands and sustain rural communities across America.

Biomass, or the material derived from plants, crops and trees used for bioenergy, renewable
chemicals, and bioproduct production, occupies a unique position in our national

portfolio. Because plants, crops, trees and aquatic vegetation can remove carbon from the
atmosphere as they grow, they are part of an ongoing natural process that recycles atmospheric
carbon. The use of plants, crops and trees for energy and bioproducts operate within this carbon
cycle in a way that, unlike fossil fuels, does not add new sources of carbon to the atmosphere.
Indeed, other uses of biogenic carbon, such as biochemicals, bioplastics, and forest products,
recycle carbon and sequester CO2, reducing atmospheric GHG concentrations.

Biomass is an essential part of both federal and state energy strategies. Unfortunately, however,
federal policy has created significant uncertainty for the future of biomass energy and
biomanufacturing. In its June 3, 2010 rulemaking, the Environmental Protection Agency (EPA)
treated biomass energy carbon emissions identically to fossil fuel emissions under its regulation
governing greenhouse gas permits for stationary sources (the “Tailoring Rule”). Following a
significant response from the biomass community, including a letter from 113 noted scientists
affirming the carbon benefits of biomass energy and bioproducts, EPA took corrective action by
committing to complete a carbon accounting framework for biomass energy by July 21,

2014. As of the date of this letter, both the timing and the content of the framework are
unknown. Until the framework is completed, the uncertainty surrounding biomass will continue
with negative repercussions for both federal and state policies, including President Obama’s
Climate Action Plan.

We urge your support for timely completion of a carbon accounting framework that clearly
affirms the role of biomass as part of our nation’s long-term energy solution. Specifically, we

urge that the accounting framework:

e Be proposed as soon as possible and provide an efficient public review process.

e Fully recognize the natural carbon cycle and acknowledge that biomass has a neutral or
de minimis impact on atmospheric carbon compared with fossil fuels.
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e Apply broad temporal and spatial scales to avoid accounting distortions.

e Use actual data rather than complex or speculative models that seek to predict future

market behavior.

e Be simple to implement.

e Provide states maximum flexibility to administer their renewable energy programs.

We look forward to working with you and the EPA to firmly establish biomass as a reliable
contributor to our nation’s renewable, low carbon energy and product portfolio.

Sincerely,

25x25 Alliance

Advanced Biofuels Association

Alabama Forestry Association

Algae Biomass Organization

American Council on Renewable Energy
American Farm Bureau Federation
American Forest Foundation

American Forest & Paper Association
American Loggers Council

American Seed Trade Association
American Wood Council

Arkansas Green Energy Network
Arkansas Forestry Association
Associated Logging Contractors of Idaho
Association of Consulting Foresters
Association of Equipment Manufacturers
Biomass Power Association

Biomass Thermal Energy Council
Biotechnology Industry Organization
Broughton Lumber Company

BTG Pactual Timberland Investment Group
California Forestry Association
Campbell Global, LLC

Catchmark Timber Trust

Conservation Forestry, LLC

Corn Refiners Association

Drax Biomass International

Empire State Forest Products Association
Florida Forestry Association

Forest Landowners Association

Forest Products Industry Labor Management
Committee

Forest Resources Association

Genera Energy Inc.

Georgia Forestry Association

Giustina Resources

GMO Renewable Resources

Green Diamond Resource Company
GreenWood Resources, Inc.

Growth Energy

Hancock Timber Resource Group
Hardwood Federation

Heating the Midwest with Renewable
Biomass

Idaho Forest Owners Association

John Deere

Kentucky Forest Industries Association
Lone Rock Resources

Louisiana Forestry Association
Louisiana Logging Council

Maine Forest Products Council

Merrill & Ring

Michigan Association of Timbermen
Minnesota Forest Industries

Minnesota Timber Producers Association
Mississippi Forestry Association
Missouri Forest Products Association
Molpus Woodlands Group

Montana Wood Products Association
National Alliance of Forest Owners
National Association of State Foresters
National Corn Growers Association
National Farmers Union

National Network of Forest Practitioners
National Oilseed Processors Association
New England Wood Pellets
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New Hampshire Timberland Owner
Association

New York Biomass Energy Alliance
North Carolina Forestry Association
Northeastern Loggers Association
Ohio Forestry Association
Oklahoma Forestry Association
Olympic Resource Management
Oregon Forest Industries Council
Oregon Small Woodlands Association
Oregon Women in Timber

Pellet Fuels Institute

Plum Creek Timber Company

Port Blakely Tree Farms, L.P.
Potlatch Corporation

Professional Logging Contractors of Maine
Rayonier Advanced Materials
Rayonier Inc.

Recast Energy

Red River Forests, LLC

Resource Management Service, LLC
Shasta Forests Timberlands, LLC
Sierra Pacific Industries

cc: EPA Administrator Gina McCarthy

Society of American Foresters

SDS Co. LLC

SDS Lumber Company

Southeast Agriculture and Forestry Energy
Resources Alliance

South Carolina Forestry Association
Strategic Biomass Solutions

Stimson Lumber Company

Tennessee Forestry Association

Texas Forestry Association

The Forestland Group LLC

The Lyme Timber Company

The Westervelt Company

Timberland Investment Resources, LLC
Treated Wood Council

Virginia Forest Products Association
Virginia Forestry Association
Washington Contract Loggers Association,
Inc.

Washington Forest Protection Association
West Fork Timber Company
Weyerhaeuser Company

Wisconsin Paper Council
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From: Dunham, Sarah

To: McCabe, Janet

CcC: Goffman, Joseph; Tsirigotis, Peter

Sent: 8/4/2014 3:33:57 PM

Subject: Framework Next Steps

Attachments: Biogenic Assessment Framework Update and Next Steps 8-4-14.docx
Hi Janet-

We laid out the approach to putting out the Accounting Framework that we discussed on Friday (in the attachment)
—Please let me know if this captures what we discussed, or if there is anything missing. We are making the changes
to the accounting framework based on your edits (thank you!) and drafting the cover memo which we will have a draft

of later this week.
Thanks
Sarah
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From: Ohrel, Sara

To: Fawcett, Allen; Irving, Bill; Kocchi, Suzanne; Cole, Jefferson

Sent: 6/4/2015 6:00:11 PM

Subject: biomass draft FP text - deliberative

Attachments: CPP FP Preamble Draft 050115.docx; draft FP biomass text 5 1 15v2.docx

For those that would like to take a look, attached is the draft FP biomass language (with one update
since | submitted it on May 1, per email included at the bottom of this email).

- The current language/outline of the biomass options in the preamble is exactly the same as what | sent
to you all at the end of April (27, 28)! (b)(5) deliberative | (outline format was
encouraged in early May by the FP team so we could at least get the ideas into the preamble in order to
get feedback on the approaches.)

- | added the! (b)(5) deliberative :at the end of this document after conversations with
FP/team Beth on April 30/May 1 (Jeff has seen this text but | don’t think the rest of you have).

- In the attached | have flagged one paragraph added by the FP team after | submitted this draft text on
May 1. To date, no one (OAP, OAQPS) has made any comments or asked me about this text.

In terms of next steps, | will focus on the language requested during our meeting today | (b)(5) deliberative |

(b)(5) deliberative and | have already asked John to start working on the { (b)(5) deliberative |

(b)(5) deliberative for us.

Though not discussed today as bringing it up would have confused things further, | think that this
biomass section needs some work in terms of| (b)(5) deliberative

(b)(5) deliberative

If you agree/disagree please let me know (I will see what the FP team thinks as well).
As Reid noted, the deadline for internal review is the end of next week.

Thanks,
Sara

Sara Bushey Ohrel

Climate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Phone: (202) 343-9712

Cell: (202) 341-6748

--this email and its content are deliberative--do not distribute or cite--

From: Ohrel, Sara

Sent: Friday, May 01, 2015 11:50 AM

To: Conlin, Beth; Swanson, Nicholas

Cc: Cole, Jefferson

Subject: biomass draft FP text - deliberative

Hi all,
Here is what | have for biomass treatment and | (b)(5) deliberative

{b)}(5) deliberative

(b)(5) deliberative

ED_000419-0000403



EPA-HQ-2015-007434 Interim 2

(b)(5) deliberative

Ihe comments aré mostly for your info/réminders tor me.

All suggestions, ideas, inline edits all welcome. Happy to iterate/discuss on phone as needed.
Best,

Sara

Sara Bushey Ohrel

Climate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Phone: (202) 343-9712

Cell: (202) 341-6748

--this email and its content are deliberative--do not distribute or cite--
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From: Ohrel, Sara

To: Gunning, Paul

CcC: Fawcett, Allen; Irving, Bill; Kocchi, Suzanne; Cole, Jefferson

Sent: 6/3/2015 6:08:49 PM

Subject: RE: Biomass

Attachments: biomass CPP and FP topics 5 12 15.docx

Summary:

- The current Draft FP proposal preamble has listed | (b)(5) deliberative

(b)(5) deliberative

- current schedule has us sending draft FP proposal to OMB 7/1

- Our last discussions with management focused more on EG rule! (b)(5) deliberative
; (b)(5) deliberative

(b)(5) deliberative

Current Options:

(b)(5) deliberative

Please let me know if you would like to discuss or if you would like more information (eg. | can send pros
and cons too if you wish...).

Best,
Sara

From: Gunning, Paul

Sent: Wednesday, June 03, 2015 4:25 PM

To: Ohrel, Sara

Cc: Fawcett, Allen; Irving, Bill; Kocchi, Suzanne; Cole, Jefferson
Subject: FW.: Biomass

Sara — per our quick talk today, it looks like Sarah is now asking. This is a good opportunity to provide some more
clarity oni (b)(5) deliberative i | won't be able to talk to her in the AM, but | might try and
talk with her tomorrow afternoon. If you could just get me a short summary of where we are on this and what we think
the basic options are | can use that. Thanks!

Paul

From: Dunham, Sarah

Sent: Wednesday, June 03, 2015 4:11 PM
To: Gunning, Paul; Harvey, Reid

Cc: Krieger, Jackie; Friedman, Kristina
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Subject: Biomass

| probably need a refresher conversation about what we are doing on biomass in the context of the federal plan. Can
we talk after the management meeting tomorrow morning?
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From: Cole, Jefferson

To: Fawcett, Allen; Kocchi, Suzanne; Ohrel, Sara; Irving, Bill

Sent: 5/18/2015 10:12:40 PM

Subject: Biomass RTC for your review *deliberative*

Attachments: Draft_RTC_Biomass_Common Resp Map v3.1.docx; Draft_RTC_Biomass_v3.docx
All,

First, thank you for the helpful feedback you've already provided on the last RTC draft | sent around.
Attached is the next version of the biomass RTC for 111(d) comments. There are two attachments.

The first, titled "Draft RTC Biomass v3.docx", contains all of the comments related to biomass as
summarized by RTI (not our regular biomass team at RTI, but a separate RTI team that assisted with
going through all of the comments received for the rule). This is this form of the RTC that we should
complete the 'response’ areas. Once this is done, | will upload the finished responses to their respective
places on Sharepoint for the rest of the RTC team to process.

The second, titled "Draft RTC Biomass Common Resp Map v3.1.docx", is something | created for my own
organizational purposes. | was able to collate the arguments in the first document further than RTI did,
and developed responses (mostly using text from the 5/15 version of the draft preamble) for these
common arguments, which | used to build out the responses in the first document.

For review purposes, it may be easier to review the second document before moving on to the longer first
document.

My apologies if this is too confusing. If you have any questions, please ask me anytime. If you are able
to, please provide any feedback/edits/suggestions by COB next week Monday, 5/25.

Many thanks,

Jeff
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From:
To:

Sent:
Subject:

Attachments:

Adamantiades, Mikhail

Smith, Eric; Sarofim, Marcus; Bryson, Joe; DeYoung, Robyn; Frushour, Charles; Rosenberg, Julie;
Conlin, Beth; Fisher, Brian; Lifland, David; Hockstad, Leif; Li, Jia; Stenhouse, Jeb; Clouse, Matt;
Deck, Leland; Meroney, William; DeFigueiredo, Mark; Wickwire, Susan; Victor, Meg; Friedman,
Kristina; Shouse, Kate; Mark, Jeremy; Moss, Jacob; Miller, Julia; Dietsch, Nikolaas; Naik-Dhungel,
Neeharika; Stevens, William; Critchfield, James; Gordon, Jessica M; Mulholland, Denise; Cole,
Jefferson; Hight, Cate; Eschmann, Erich; Irving, Bill, Fawcett, Allen; Sims, Ryan; Sherry, Christopher;
Wilson, Erika; Schreifels, Jeremy; DeAngelo, Ben; Ohrel, Sara; Stevens, Gabrielle

5/8/2015 4:14:20 PM

CPP draft preamble

For OP_CPP preamble and reg text_050615.docx
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From: Ohrel, Sara

To: Irving, Bill; Kocchi, Suzanne; Fawcett, Allen
CcC: Cole, Jefferson; Hight, Cate

Sent: 5/6/2015 2:56:00 PM

Subject: RE: Biomass this week

Attachments: outline 5 6.docx

Hi all,

Here is what I have. this is intended as a conversation guide for our reference, not a
handout. a bit long, but I erred on detail so you all can cut out items/detail or add stuff as
you see fit.

Cate, I marked a spot on the agenda for today at the top for your state plan items, so please
feel free to add those if you wish or we can just list 'state plans'.

Thanks,
Sara

Sara Bushey Ohrel

Climate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Phone: (202) 343-9712

Cell: (202) 341-6748

—-—this email and its content are deliberative--do not distribute or cite—-

————— Original Message—---—-—-

From: Irving, Bill

Sent: Wednesday, May 06, 2015 11:40 AM

To: Ohrel, Sara; Kocchi, Suzanne; Fawcett, Allen
Cc: Cole, Jefferson

Subject: RE: Biomass this week

I think that will work for us. I'm trying to get in touch with Misha live to get more
background on how the schedule with Janet will get resolved (e.g., probably not until a random
call with Peter T & Kevin takes place). In the meantime, we should map out the points we want
to make with Janet, and can decide later if we want to turn it into paper, e.g:

(b)(5) deliberative

(b)(5) deliberative

————— Original Message—---—-—-

From: Ohrel, Sara

Sent: Wednesday, May 06, 2015 10:34 AM

To: Kocchi, Suzanne; Irving, Bill; Fawcett, Allen
Cc: Cole, Jefferson

Subject: FW: Biomass this week

Hi all,
Does that work for us?

————— Original Message—---—-—-

From: Adamantiades, Mikhail

Sent: Wednesday, May 06, 2015 10:32 AM

To: Ohrel, Sara; Irving, Bill; Hight, Cate; Fawcett, Allen; Cole, Jefferson
Cc: Harvey, Reid; Stenhouse, Jeb; Eschmann, Erich

Subject: RE: Biomass this week
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It hasn’t landed firmly, unfortunately. Can we try to outline what we want to present, and
have a discussion with Reid about it later today?

————— Original Message—---—-—-

From: Ohrel, Sara

Sent: Wednesday, May 06, 2015 10:30 AM

To: Adamantiades, Mikhail; Irving, Bill; Hight, Cate; Fawcett, Allen; Cole, Jefferson
Cc: Harvey, Reid; Stenhouse, Jeb; Eschmann, Erich

Subject: RE: Biomass this week

Thanks Misha - quick question: will this be a part of the Friday State Plans meeting with
Janet or something else?
Sara

————— Original Message—---—-—-

From: Adamantiades, Mikhail

Sent: Tuesday, May 05, 2015 11:07 AM

To: Irving, Bill; Hight, Cate; Ohrel, Sara; Fawcett, Allen; Cole, Jefferson
Cc: Harvey, Reid; Stenhouse, Jeb; Eschmann, Erich

Subject: Biomass this week

Just wanted to flag this again, a biomass discussion is slated for Janet later this week. Reid

has also indicated that it is worth spending some time onj (b)(5) deliberative
i (b)(5) deliberative i, Detailed bFIEFIHG USTE Ere Hot HECESEEATY, " BUE

Isomething to guide the discussion would be useful.

Once Bill is back tomorrow, we can pin this down more firmly.

Misha
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From: Cole, Jefferson

To: Fawcett, Allen; Ohrel, Sara; Kocchi, Suzanne; Irving, Bill
Sent: 5/1/2015 4:08:14 PM

Subject: Biomass RTC draft v1 - deliberative

Attachments: Draft_ RTC_Biomass_v1.docx

Team,

Per my previous email, attached is the current draft of the RTC for biomass-related comments for the
111(d) final rule.

For this first round of review, please only focus on the first 22/23 pages, which is where | have grouped
like arguments from the comments together to develop common responses. Please note that not all of
these are complete, as | am still awaiting input from some other folks. If you need any further context for
any given comment, the document includes all of the full comments. | have based all of the text on
existing preamble language, q&a documents, and the framework itself. All of the sources are
documented in comment bubbles for reference.

| am sending this later than | anticipated, so | can push the deadline for review to COB Friday next week.
However, if you have any feedback or questions before then, please do not hesitate to send them along.

Any feedback, from text edits to recommendations for reorganizing, are more than welcome. | will attempt
to keep the rest of the schedule intact (pasted below).

During your review, | will focus on completing the incomplete common responses and will be combining
the common responses into responses for the comments. Any edits/feedback from the group will be easy
to track and implement for the next review. For the next review, we should be able to focus on both the
common responses, as well as the complete responses.

Please let me know if you have any questions. This is quite a bit, so many thanks for whatever time you
can take to look at it.

Best,
Jeff

*This email and all attachments are deliberative*

(b)(5) deliberative
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From: Ohrel, Sara

To: Swanson, Nicholas; Boswell, Colin; Victor, Meg; Schrock, Bill; Eschmann, Erich; Cole, Jefferson;
Conlin, Beth; Culligan, Kevin

CcC: Steller, John; Dunkins, Robin; Irving, Bill, Kocchi, Suzanne; Fawcett, Allen

Sent: 4/28/2015 11:30:00 AM

Subject: RE: Biomass in the Federal Plan Follow-up - deliberative

Attachments: FP biomass options 4 27 15v2.docx

Hello everyone,

In preparation for our discussion tomorrow, attached is a draft 2 pager on potential options for biomass
treatment in the FP proposal. Per Sarah D's request we have worked with Beth to: Ex. 5 - Deliberative :

(b)(5) deliberative

| look forward to speaking with you all tomorrow.
Thank you,
Sara

From: Swanson, Nicholas

Sent: Friday, April 24, 2015 9:00 AM

To: Swanson, Nicholas; Boswell, Colin; Victor, Meg; Schrock, Bill; Eschmann, Erich; Ohrel, Sara; Cole, Jefferson;
Conlin, Beth; Culligan, Kevin

Cc: Steller, John; Dunkins, Robin

Subject: Biomass in the Federal Plan Follow-up

When: Wednesday, April 29, 2015 12:30 PM-1:00 PM (UTC-05:00) Eastern Time (US & Canada).

Where: RTP-OAQPS-919-541-4486-SPPD/Phone-Line/RTP-OAQPS-BLDG-C

This is a follow-up to a meeting from a few weeks ago and to ensure that we are all on the same page moving
forward. Also to ensure that we are moving forward with a course of action
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From: Cole, Jefferson

To: Fawcett, Allen; Ohrel, Sara

Sent: 4/9/2015 5:35:54 PM

Subject: RTC status *deliberative®

Attachments: Biomass Sec 3 Summaries_040815v2.docx; Draft_ RTC_Chapter_3.11_03192015.docx;

Draft_RTC_Chapter_6_03092015_Ch6-5_v1-2.docx

Allen and Sara,

FYI, attached are the biomass comment summaries we've received. Bill Schrock and | are still organizing/coordinating
our responses, but | want to make sure you two have a good idea of the breadth of comments we received.

There are a few attachments.

The first is from Bill, which includes comments from chapters 3.3, 3.5, and 3.7.2.

The second file is from me, which includes comments made in chapter 6.5 (state plans). | have collated the major
points in these comments since there are many in common so that when we develop responses, we can plug the same
text in multiple appropriate areas. Note that | have flags for responses where | need to coordinate with various folks,
such as Scott Jordan or Cate Hight, to make sure language is consistent with responses that are being developed in
other areas.

The third file is a recently completed summary of chapter 3.11 comments. There are many here that refer to biomass,
which | still need to sort through. | plan to do so in the same manner that | did for chapter 6.5 comments.

Please let me know if you have any questions.
Thanks, and have a great weekend.

Best,

Jeff

*This email and all attachments are deliberative*

Jefferson Cole
Economist

Climate Change Division
U.S. EPA

Desk: 202.343.9671
Mobile: 202.701.8795
cole.jefferson@epa.gov
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From: Cole, Jefferson

To: Fawcett, Allen; Kocchi, Suzanne; Ohrel, Sara
Sent: 4/8/2015 9:34:10 PM

Subject: Fwd: Biomass co-firing in the Clean Power Plan
Attachments: image.png

FYI

Begin forwarded message:

From: Emily McGlynn <emily. mcglynn{@teplp.com>
Date: April 8, 2015 at 9:12:32 PM EDT

To: "Goffman, Joseph" <Goftman.Joseph(@epa.gov>
Cc: "DukeJRICk"< Ex. 6 - Personal Privacy ' Ex. 6 - Personal Privacy, Megan Ceronsky i "West,
Tris" < EX. 6 - Personal Privacy '+ "Cole, Jetferson" <Cole Jefferson@epa.gov>, "Irving, Bill"

<Irving Billi@epa.gov>, "Dunham, Sarah" <Dunham.Sarah{@epa.gov>, "Gunning, Paul" <Gunning Paul@epa.gov>,
"Browne, Cynthia" <Browne.Cynthia@@epa.gov>

Subject: Re: Biomass co-firing in the Clean Power Plan

Thanks for the quick response, I'll take this offline with Cynthia.

Best,
Emily

On Wed, Apr 8, 2015 at 8:35 PM, Goffman, Joseph <Goftman.Joseph(@epa.gov> wrote:

Hi, Emily. Thank you very much for your thoughtful note. We would be happy to set up an EPA call or meeting. Please work
with Cynthia to set something up. Thanks.

From: Emily McGlynn [mailto:emily.mcglynn@teplp.com]

Sent: Wednesday, April 08, 2015 6:50 PM

To: Duke, Rick; Goffman, Joseph

CcC:} Ex 6-Personal Privacy, Megan Ceronsky ?x/Vest, Tris; Cole, Jefferson; Irving, Bill
Squect: Biomass co-firing in the Clean Power Plan

Dear Rick and Joe,

You might recall that we had meetings (one with CEQ, one with EPA) last fall to discuss the role of biomass co-firing
in the Clean Power Plan. We know EPA is hard at work finalizing the rule while also managing the development of
the Biogenic Accounting Framework. We have also seen Assistant Administrator McCabe's letter from November 19
2014. Based on numerous discussions with a variety of stakeholders on the potential role of biomass co-firing as a
compliance strategy in the Clean Power Plan, we wanted to call this issue to your attention again for several reasons.

First, our understanding is the legal basis for regulating emissions from biomass combustion distinctly from fossil fuels
has never been confirmed, nor has the technical approach for biomass emissions accounting. The DC Circuit Court of
Appeals vacated EPA’s 2011 attempt to defer regulation of biomass emissions until it could finalize a science-based
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approach, on process-related grounds, but left “for another day the question whether the agency has authority under
the Clean Air Act to permanently exempt biogenic carbon dioxide sources...” We would suggest that, however EPA
finalizes its decision-making on biomass eligibility with regards to the Clean Power Plan, it ensures strong legal
footing under the Clean Air Act and avoids any related legal uncertainty for states, regulated entities, and the private
sector. This legal analysis should be considered a political priority, not a technical detail.

Second, the McCabe letter helpfully answers some questions regarding how biomass will be handled under the Clean
Power Plan but raises others. Key remaining questions include:

- Can biomass be used in coal plants, in addition to dedicated new build biopower?

- What kinds of biomass will qualify for waste, residue, and sustainably harvested categories?

- Will these categories be defined by EPA or will each state have discretion?

- Will these questions be answered imminently in order to inform state's planning processes, or only upon EPA's
review of their plans?

When we talk about these issues with various stakeholders, getting clarity on these questions is a recurrent theme.
States need to understand these issues so they can develop their implementation plans in good faith, and regulated
facilities need to assess mitigation options.

We would note that biomass co-firing is likely the only significant cost-effective option for inside-the-fence measures
available to coal-fired power plants other than efficiency improvements. Analysis by the Rocky Mountain Institute
and The Earth Partners suggests that the technical potential for co-firing sustainable biomass categories like wastes,
residues, and sustainable forest material could offset over one quarter of today's U.S. coal power consumption.
Facilitating co-firing of sustainably-sourced biomass as a compliance option can provide an important off-ramp for
utilities with significant coal fired assets, helping improve the political feasibility of 111(d) while bolstering degraded
land restoration and other land management priorities in rural and agricultural communities.

We think prioritization and clarification of these issues with key stakeholders like states and regulated entities would
be very helpful. My colleagues and I would like to share additional recommendations for how these issues can be
handled that would be useful to discuss in a follow-up call or meeting.

Best regards,
Emily

Emily McGlynn | Manager | The Earth Partners
2 Bethesda Metro Ctr Ste 850, Bethesda MD 20814
(202) 487-8136

www.theearthpartners.com

- Inline image 1

Emily McGlynn | Manager | The Earth Partners
2 Bethesda Metro Ctr Ste 850, Bethesda MD 20814
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(202) 487-8136
www.theearthpartners.com
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From: Ohrel, Sara

To: Gunning, Paul; Fawcett, Allen; Irving, Bill; Kocchi, Suzanne; Cole, Jefferson; Santiago, Juan; Harvey,
Reid; Stenhouse, Jeb; Adamantiades, Mikhail

CcC: Steller, John; Victor, Meg; Hight, Cate; Conlin, Beth; Sims, Ryan; Eschmann, Erich; Swanson,
Nicholas

Sent: 4/7/2015 3:17:35 PM

Subject: RE: Biomass Workplan Pre-brief for Paul / Calk-in: | (b)(6) privacy | Code:i (b)(6) privacy

Attachments: Biomass briefing_draft_ 4 7 15.pptx; matrix_RTI__4_7_print so.xisx

Hello everyone,

Attached are the draft materials that we will be discussing today. | will bring some copies for those
attending in person.

Best,

Sara

**attached materials are draft and deliberative **

From: Gunning, Paul

Sent: Thursday, March 19, 2015 11:38 AM

To: Gunning, Paul; Fawcett, Allen; Irving, Bill; Kocchi, Suzanne; Ohrel, Sara; Cole, Jefferson; Santiago, Juan; Harvey,
Reid; Stenhouse, Jeb; Adamantiades, Mikhail

Subject: Biomass Workplan Pre-brief for Paul / Calkin: | (b)(6) privacy :Code:{ __(b)(6) privacy
When: Tuesday, April 07, 2015 3:30 PM-4:30 PM (UTC-05:00) Eastern Time (US & Canada).
Where: DCRoomWJCS4232DOCAPCCDDIir/DC-OAR-OAP

Adding conference line—Call-in: i (b)(6) privacy | Code:: (b)(6) privacy
Adding Juan Santiago
This pre-brief for Paul precedes 4/9 meeting with Sarah & CAMD on CCD's biomass workplan.
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From: Friedman, Kristina

To: Fawcett, Allen; Ohrel, Sara; Cole, Jefferson

CcC: Kocchi, Suzanne; Irving, Bill; Hargrove, Anne

Sent: 2/26/2015 7:22:57 PM

Subject: Biomass Letters

Attachments: 15-000-5275_MA.pdf; 15-000-5402_OH.pdf; Scientist letter to Gina McCarthy February 2015.docx

Here are the three biomass letters that are currently in the system. They were originally assigned to OAQPS as the
lead author, but they are in the midst of being reassigned and you should receive the official control shortly. | wanted to
send these along in advance of the official assignment so you have more time to prepare the responses. Feel free to

give me a call if you have any questions.

Thanks!
Kristina

Kristina Friedman

Office of Atmospheric Programs

U.S. Environmental Protection Agency
Phone: (202) 343-9281
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Wed Feb 11 11:12:27 EST 2015

Labbe.Ken@epamail.epa.gov

FW: Letter from Massachusetts Environmental Groups on EPA's Treatment of Bioenergy as Zero Emissions
To: CMS.OEX@epamail.epa.gov

From: mbooth.pfpi@gmail.com [mailto:mbooth.pfpi@gmail.com] On Behalf Of Mary S. Booth

Sent: Wednesday, February 11, 2015 11:03 AM

To: Mccarthy, Gina

Cc: McCabe, Janet

Subject: Letter from Massachusetts Environmental Groups on EPA's Treatment of Bioenergy as Zero Emissions

February 11, 2015

Gina McCarthy, Administrator
USEPA Headquarters

William Jefferson Clinton Building
1200 Pennsylvania Avenue, N. W.
Mail Code: 1101A

Washington, DC 20460

Dear Administrator McCarthy:

We are pleased that EPA is moving forward with the Clean Power Plan. However, we write to express our deep concern at EPA’s apparent
decision to treat biomass power as carbon neutral for the purposes of EPA’s Clean Power Plan and Prevention of Significant Deterioration
permitting, as failure to address this will offset benefits of these rules. This decision contradicts sound science and promotes burning forest
wood for electric power production, which is exactly the wrong direction for our county’s renewable energy policy. We strongly oppose the
decision.

The signatories to this letter are located in Massachusetts. Our state removed low-efficiency biomass power from the state’s renewable
energy portfolio after commissioning a study that found carbon dioxide emissions from biomass power would compromise the state’s ability to
meet its established 2020 and 2050 emission reduction targets. Just as Massachusetts found the state cannot reduce greenhouse gas
emissions by burning wood in inefficient power plants, the inclusion of bioenergy as a “zero-carbon” form of renewable energy under the
Clean Power Plan undermines the Plan’s ability to actually reduce emissions. EPA’s apparent decision to override established science and
treat biomass energy as carbon neutral is thus deeply disappointing for clean energy advocates, but beyond this, it is a particular threat to the
hard-won, science-based rules adopted in Massachusetts.

In fact, Massachusetts is not alone in recognizing that wood-fired power plants emit too much CO, to be useful in fighting climate change.
The Washington DC City Council voted unanimously in 2014 to remove low-efficiency biopower from the city’s Renewable Portfolio
Standard, and the Vermont Public Service Board voted in 2014 to deny a Certificate of Public Good to a proposed wood-fired power plant due
to its excessive CO, emissions, stating “the evidentiary record supports a finding that the Project would release as much as 448,714 tons of
CO2e per year, and that sequestration of those greenhouse gases would not occur until future years, possibly not for decades, and would not
occur at all in the case of forest-regeneration failures.”

EPA’s memo of November 19th, 2014, states that biomass will be treated as carbon-neutral for Prevention of Significant Deterioration
permitting so long as it comes from "waste-derived feedstocks” and “non-waste biogenic feedstocks derived from sustainable forest or
agricultural practices.” It likewise intends to ignore emissions from the same categories of biomass under the Clean Power Plan. The EPA is
by now certainly aware not only that “sustainability,” most generously defined, means that harvesting does not exceed forest growth, but also
that EPA's own Science Advisory Panel explicitly rejected this approach as a means of determining net carbon emissions from biomass
power generation. As the Science Advisory Panel report points out, EPA is not charged with regulating regional or national forest carbon
stocks; it must regulate stationary facilities, and simply assessing whether land carbon stocks are rising is inadequate to this task. [1]

In any case, the concept of sustainability has only minimal relevance to what the atmosphere “sees” when a facility burns biomass as fuel. In
Massachusetts, forest harvesting is not intensive and much cutting could be described as “sustainable,” and was accordingly modeled as
such by the 2010 Manomet Study, the project commissioned by the state to assess net carbon emissions from wood-fired bioenergy.[2]
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Nonetheless, the Manomet Study found that net cumulative emissions from biomass power plants exceed emissions from coal or gas
generation for years to decades. Further, the term "sustainability” is so widely used as to mean little; in some parts of the Northeast, clear-
cutting forests is common, including for biomass fuel, yet such practices are routinely described and even certified as “sustainable.”

Our groups supported the science-based process that led to low-efficiency biomass power being removed from the Massachusetts
Renewable Energy Portfolio. We were supportive when EPA similarly committed to a science-based process for determining bioenergy
emissions for biogenic greenhouse gas permitting on the federal level. The EPA’s proposal to treat entire classes of biomass as having zero
emissions — when in fact burning any of these materials emits more CO,, at the stack than coal, and in many cases, excess net emissions
from these fuels persist for decades — overturns the Agency’s commitment to science-based assessment. We urge the EPA to fully account
for biomass carbon emissions and take a conservative path forward to ensure that the Clean Power Plan genuinely reduces emissions from
the power sector, and does nothing that will promote forest harvesting in the name of reducing emissions.

Thank you for your consideration,

Veronica Eady
VP and Director, CLF Massachusetts and Director, Healthy Communities and Environmental Justice

Conservation Law Foundation

Nancy Goodman
Vice President for Policy

Environmental League of Massachusetts

Ben Hellerstein

Environment Massachusetts

John J. Clarke
Director of Public Policy and Government Relations

Mass Audubon

Cathy A. Buckley, Chair
Edward Woll, Jr, Conservation and Energy Chair

Massachusetts Sierra Club

Mary S. Booth
Director

Partnership for Policy Integrity

[11 http:/lyosemite.epa.gov/sab/sabproduct.nsf/0/57B7A4F1987D7F7385257A87007977F6/$File/EPA-SAB-12-011-unsigned. pdf.
Page 4

[2] Manomet Center for Conservation Sciences. 2010. Massachusetts Biomass Sustainability and Carbon Policy Study: Report to the Commonwealth of
Massachusetts Department of Energy Resources. Walker, T. (Ed.). Contributors: Cardellichio, P., Colnes, A., Gunn, J., Kittler, B., Perschel, R., Recchia,
C., Saah, D., and Walker, T. Natural Capital Initiative Report NCI-2010- 03. Brunswick, Maine.
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Mary S. Booth, PhD

Director, Partnership for Policy Integrity | landline: 413-253-3256 | mobile: 917-885-2573
mbooth@pfpi.net |www.pfpi.net
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February 11, 2015

Gina McCarthy, Administrator
USEPA Headquarters

William Jefferson Clinton Building
1200 Pennsylvania Avenue, N. W.
Mail Code: 1101A

Washington, DC 20460

Dear Administrator McCarthy:

We are pleased that EPA is moving forward with the Clean Power Plan. However, we write to express our
deep concern at EPA’s apparent decision to treat biomass power as carbon neutral for the purposes of EPA’s
Clean Power Plan and Prevention of Significant Deterioration permitting, as failure to address this will offset
benefits of these rules. This decision contradicts sound science and promotes burning forest wood for
electric power production, which is exactly the wrong direction for our county’s renewable energy policy.
We strongly oppose the decision.

The signatories to this letter are located in Massachusetts. Our state removed low-efficiency biomass power
from the state’s renewable energy portfolio after commissioning a study that found carbon dioxide emissions
from biomass power would compromise the state’s ability to meet its established 2020 and 2050 emission
reduction targets. Just as Massachusetts found the state cannot reduce greenhouse gas emissions by burning
wood in inefficient power plants, the inclusion of bioenergy as a “zero-carbon” form of renewable energy
under the Clean Power Plan undermines the Plan’s ability to actually reduce emissions. EPA’s apparent
decision to override established science and treat biomass energy as carbon neutral is thus deeply
disappointing for clean energy advocates, but beyond this, it is a particular threat to the hard-won, science-
based rules adopted in Massachusetts.

In fact, Massachusetts is not alone in recognizing that wood-fired power plants emit too much CO; to be
useful in fighting climate change. The Washington DC City Council voted unanimously in 2014 to remove
low-efficiency biopower from the city’s Renewable Portfolio Standard, and the Vermont Public Service
Board voted in 2014 to deny a Certificate of Public Good to a proposed wood-fired power plant due to its
excessive CO, emissions, stating “the evidentiary record supports a finding that the Project would release as
much as 448,714 tons of CO2e per year, and that sequestration of those greenhouse gases would not occur
until future years, possibly not for decades, and would not occur at all in the case of forest-regeneration
failures.”

EPA’s memo of November 19™ 2014, states that biomass will be treated as carbon-neutral for Prevention of
Significant Deterioration permitting so long as it comes from "waste-derived feedstocks” and “non-waste
biogenic feedstocks derived from sustainable forest or agricultural practices.” It likewise intends to ignore
emissions from the same categories of biomass under the Clean Power Plan. The EPA is by now certainly
aware not only that “sustainability,” most generously defined, means that harvesting does not exceed forest
growth, but also that EPA's own Science Advisory Panel explicitly rejected this approach as a means of
determining net carbon emissions from biomass power generation. As the Science Advisory Panel report
points out, EPA is not charged with regulating regional or national forest carbon stocks; it must regulate
stationary facilities, and simply assessing whether land carbon stocks are rising is inadequate to this task. '

! http://yosemite.epa.gov/sab/sabproduct.nsf/0/57B7 A4F1987D7F 7385257 A87007977F6/$File/EPA-SAB-12-011-
unsigned.pdf. Page 4
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In any case, the concept of sustainability has only minimal relevance to what the atmosphere “sees” when a
facility burns biomass as fuel. In Massachusetts, forest harvesting is not intensive and much cutting could be
described as “sustainable,” and was accordingly modeled as such by the 2010 Manomet Study, the project
commissioned by the state to assess net carbon emissions from wood-fired bioenergy.” Nonetheless, the
Manomet Study found that net cumulative emissions from biomass power plants exceed emissions from coal
or gas generation for years to decades. Further, the term "sustainability” is so widely used as to mean little;
in some parts of the Northeast, clear-cutting forests is common, including for biomass fuel, yet such practices
are routinely described and even certified as “sustainable.”

Our groups supported the science-based process that led to low-efficiency biomass power being removed
from the Massachusetts Renewable Energy Portfolio. We were supportive when EPA similarly committed to
a science-based process for determining bioenergy emissions for biogenic greenhouse gas permitting on the
federal level. The EPA’s proposal to treat entire classes of biomass as having zero emissions — when in fact
burning any of these materials emits more CO; at the stack than coal, and in many cases, excess net
emissions from these fuels persist for decades — overturns the Agency’s commitment to science-based
assessment. We urge the EPA to fully account for biomass carbon emissions and take a conservative path
forward to ensure that the Clean Power Plan genuinely reduces emissions from the power sector, and does
nothing that will promote forest harvesting in the name of reducing emissions.

Thank you for your consideration,

Veronica Eady
VP and Director, CLF Massachusetts and Director, Healthy Communities and Environmental Justice
Conservation Law Foundation

Nancy Goodman
Vice President for Policy
Environmental League of Massachusetts

Ben Hellerstein
Environment Massachusetts

John J. Clarke
Director of Public Policy and Government Relations
Mass Audubon

Cathy A. Buckley, Chair
Edward Woll, Jr, Conservation and Energy Chair
Massachusetts Sierra Club

Mary S. Booth
Director
Partnership for Policy Integrity

% Manomet Center for Conservation Sciences. 2010. Massachusetts Biomass Sustainability and Carbon Policy Study: Report
to the Commonwealth of Massachusetts Department of Energy Resources. Walker, T. (Ed.). Contributors:
Cardellichio, P., Colnes, A., Gunn, J., Kittler, B., Perschel, R., Recchia, C., Saah, D., and Walker, T. Natural Capital
Initiative Report NCI-2010- 03. Brunswick, Maine.
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Wed Feb 18 11:55:21 EST 2015

Labbe.Ken@epamail.epa.gov

FW: Ohio groups call on you to count biomass CO2 emissions accurately
To: CMS.OEX@epamail.epa.gov

From: Heather Cantino [mailto:heather.cantino@gmail.com]

Sent: Wednesday, February 18, 2015 10:22 AM

To: Mccarthy, Gina

Cc: McCabe, Janet

Subject: Ohio groups call on you to count biomass CO2 emissions accurately

letter also attached. Please acknowledge receipt. Thank you.

February 18 2015

Gina McCarthy

Administrator

Office of the Administrator 1101A

U.S. Environmental Protection Agency
1200 Pennsylvania Ave., N.W.

Washington, DC 20460

Dear Administrator McCarthy:

We are writing to express our concern that under the Clean Power Plan, EPA may inaccurately treat biomass electricity as carbon
neutral, that is, as having no net emissions of carbon dioxide, the greenhouse gas most responsible for climate change.

Such a policy threatens forests, because wood is the primary fuel consumed by biomass power plants. Here in Ohio, we have been
deeply worried by proposals by power companies to co-fire wood at coal plants or even convert coal plants to biomass. Nine large
biomass co-firing or conversion projects have been approved by the Public Utilities Commission in Ohio,[1] projects that would
consume millions of tons of wood a year. While these plans have been shelved for the time being, EPA’s plan to allow biomass,
particularly “sustainably harvested” biomass, to qualify as renewable energy under the Clean Power Plan could change the economic
balance of these proposals, making them more feasible. This is not just a theoretical possibility. We have watched with alarm what
happened in Virginia, where Dominion Energy has converted the Altavista, Southampton, and Hopewell coal plants to burn wood, and
will be co-firing 20% biomass at its new 600 MW Virginia City plant. Reports of pellet industry harvesting of bottomland hardwood
forests in the Southeast also highlight the vulnerability of Ohio’s treasured and limited forests if EPA makes wood-fired biomass power
more viable.

Our groups advocate for the preservation of Ohio’s forests, the quality of our air, and renewable energy policies that actually reduce air
pollution and greenhouse gas emissions. We are dismayed that EPA would include bioenergy as a means for coal companies to
‘reduce” their emissions, when this reduction is based on simply not counting the CO,, coming out of the smokestack. As EPA knows,
biomass is not instantaneously carbon neutral. EPA’s own modeling shows that burning even forestry residues that would decompose
and emit CO, anyway has cumulative net emissions that exceed those from coal, creating a carbon debt that takes years to decades to
offset. An even longer carbon debt occurs from cutting and burning trees that would otherwise continue to grow and sequester carbon,
with massive consequences for forest uptake of carbon dioxide and, most importantly, for forest integrity and ecological function.

Biomass power plants don’t just emit greenhouse gases. EPA’s own data show that even the best-performing biomass plants emit as
much or more particulate matter, carbon monoxide and other pollutants as a similar-sized coal plant. Parts of Ohio have been
designated as out of attainment with EPA’s 2012 PM,, 5 standard,[2] with the coal-fired power sector responsible for a great part of the
air pollution burden on Ohio’s citizens. Promoting biomass energy under the Clean Power Plan makes no more sense for controlling
conventional air pollutants than it does for controlling greenhouse gasses.
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Our groups want clean energy, and we want to support EPA in its efforts to reduce power sector emissions, but biomass power is not
“clean” and it doesn’t belong in the Clean Power Plan. If the Plan counts the electricity generated at biomass power plants and coal
plants co-firing biomass, then it must count the COZ, as well. Itis essential that EPA recognize the toll that biomass power takes on

greenhouse gas emissions, air pollution, and forests.

Thank you for your consideration,

Nancy Pierce, steering committee member

Athens County Fracking Action Network

Heather Cantino, Board Vice Chair

Buckeye Forest Council

Kathie Jones, Co-Founder

Concerned Citizens of Medina County

Leatra Harper, Managing Director

FreshWater Accountability Project

Carol Apacki, Coordinator

Licking County Concerned Citizens for Public Health and Environment

Nathan G. Johnson, Attorney

Ohio Environmental Council

Nancy Walker

Appalachian Ohio Sierra Club

Loraine McCosker, Chair, Forests and Public Lands

Ohio Sierra Club

[1] Miami Fort Generating Station Hamilton Cty, OH

W.H. W.H. Zimmer Generating Station, Clermont Cty, OH
Conesville Generating Station, Coshocton Cty, OH

Bay View Co-Generation Plant, Lucas Cty, OH

Walter C. Beckjord Generating Station, Clermont Cty, OH
Bay Shore Generating Station, Lucas Cty, OH

Picway Generating Station, Pickaway Cty, OH

South Point Biomass Generation Plant, Lawrence Cty, OH

Killen Generating Station, Adams Cty, OH

[2]
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hitp:/lepa.maps. arcais.com/apps/MapJournal/index html?appid=04{3d530f6d34d4eabb947 1137 e084e&webmap=1c297672dd07 4edabb
b208aebe21fab2
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February 18t, 2015

Gina McCarthy

Administrator

Office of the Administrator 1101A
U.S. Environmental Protection Agency
1200 Pennsylvania Ave., N.W.
Washington, DC 20460

Dear Administrator McCarthy:

We are writing to express our concern that under the Clean Power Plan, EPA may inaccurately
treat biomass electricity as carbon neutral, that is, as having no net emissions of carbon dioxide,
the greenhouse gas most responsible for climate change.

Such a policy threatens forests, because wood is the primary fuel consumed by biomass power
plants. Here in Ohio, we have been deeply worried by proposals by power companies to co-fire
wood at coal plants or even convert coal plants to biomass. Nine large biomass co-firing or
conversion projects have been approved by the Public Utilities Commission in Ohio,! projects that
would consume millions of tons of wood a year. While these plans have been shelved for the time
being, EPA’s plan to allow biomass, particularly “sustainably harvested” biomass, to qualify as
renewable energy under the Clean Power Plan could change the economic balance of these
proposals, making them more feasible. This is not just a theoretical possibility. We have watched
with alarm what happened in Virginia, where Dominion Energy has converted the Altavista,
Southampton, and Hopewell coal plants to burn wood, and will be co-firing 20% biomass at its
new 600 MW Virginia City plant. Reports of pellet industry harvesting of bottomland hardwood
forests in the Southeast also highlight the vulnerability of Ohio’s treasured and limited forests if
EPA makes wood-fired biomass power more viable.

Our groups advocate for the preservation of Ohio’s forests, the quality of our air, and renewable
energy policies that actually reduce air pollution and greenhouse gas emissions. We are dismayed
that EPA would include bioenergy as a means for coal companies to “reduce” their emissions,
when this reduction is based on simply not counting the CO, coming out of the smokestack. As
EPA knows, biomass is not instantaneously carbon neutral. EPA’s own modeling shows that
burning even forestry residues that would decompose and emit CO, anyway has cumulative net
emissions that exceed those from coal, creating a carbon debt that takes years to decades to offset.
An even longer carbon debt occurs from cutting and burning trees that would otherwise continue

1 Miami Fort Generating Station Hamilton Cty, OH

W.H. W.H. Zimmer Generating Station, Clermont Cty, OH
Conesville Generating Station, Coshocton Cty, OH

Bay View Co-Generation Plant, Lucas Cty, OH

Walter C. Beckjord Generating Station, Clermont Cty, OH
Bay Shore Generating Station, Lucas Cty, OH

Picway Generating Station, Pickaway Cty, OH

South Point Biomass Generation Plant, Lawrence Cty, OH
Killen Generating Station, Adams Cty, OH
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to grow and sequester carbon, with massive consequences for forest uptake of carbon dioxide and,
most importantly, for forest integrity and ecological function.

Biomass power plants don’t just emit greenhouse gases. EPA’s own data show that even the best-
performing biomass plants emit as much or more particulate matter, carbon monoxide and other
pollutants as a similar-sized coal plant. Parts of Ohio have been designated as out of attainment
with EPA’s 2012 PM; s standard,? with the coal-fired power sector responsible for a great part of
the air pollution burden on Ohio’s citizens. Promoting biomass energy under the Clean Power
Plan makes no more sense for controlling conventional air pollutants than it does for controlling
greenhouse gasses.

Our groups want clean energy, and we want to support EPA in its efforts to reduce power sector
emissions, but biomass power is not “clean” and it doesn’t belong in the Clean Power Plan. If the
Plan counts the electricity generated at biomass power plants and coal plants co-firing biomass, then it
must count the CO,, as well. Itis essential that EPA recognize the toll that biomass power takes on
greenhouse gas emissions, air pollution, and forests.

Thank you for your consideration,

Nancy Pierce, steering committee member
Athens County Fracking Action Network

Heather Cantino, Board Vice Chair
Buckeye Forest Council

Kathie Jones, Co-Founder
Concerned Citizens of Medina County

Leatra Harper, Managing Director
FreshWater Accountability Project

Carol Apacki, Coordinator
Licking County Concerned Citizens for Public Health and Environment

Nathan G. Johnson, Attorney
Ohio Environmental Council

Nancy Walker
Appalachian Ohio Sierra Club

Loraine McCosker, Chair, Forests and Public Lands
Ohio Sierra Club

2

http://epa.maps.arcgis.com/apps/Map]Journal /indexhtml?appid=04f3d530f6d34d4ea6b9471{f37e084e&webmap=f
€297672dd074e4ab5b208aebe21fa52
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From: Cole, Jefferson

To: Gunning, Paul; Harvey, Reid; Kocchi, Suzanne; Irving, Bill, Fawcett, Allen; Stenhouse, Jeb;
Adamantiades, Mikhail;, Eschmann, Erich; Sims, Ryan; Ohrel, Sara

Sent: 2/3/2015 10:35:39 AM

Subject: Biomass 111d Comments briefing

Attachments: 2015 02 03 Biomass Update v3.pptx

All,

Attached is our biomass in 111(d) briefing for our meeting with Sarah at 2pm this afternoon. | will print copies for all,
but let me know as soon as possible if there are any last minute concerns.

Thanks,

Jeff

Jefferson Cole
Economist

Climate Change Division
U.S. EPA

Desk: 202.343.9671
Mobile: 202.701.8795
cole.jefferson@epa.gov
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From:

To:

Sent:
Subject:
Attachments:

Hello Al1l,

I received a revised slide 8 from CAMD.

Monday morning.
Thanks,

Jeff

Cole, Jefferson

Kocchi, Suzanne; Fawcett, Allen; Irving, Bill; Ohrel, Sara
2/1/2015 10:25:03 PM

Next biomass comments briefing draft

2015 02 03 Biomass Update v2.pptx; ATT00001.txt

I will bring copies for us to discuss at our meeting
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From: Cole, Jefferson

To: Kocchi, Suzanne; Fawcett, Allen; Irving, Bill; Ohrel, Sara
Sent: 1/27/2015 6:06:23 PM

Subject: RE: Next version of biomass briefing for review - deliberative
Attachments: 2015 01 29 Biomass Update v12-4.pptx

Thanks for the quick response, Suzie.

Per your third point, | received some feedback from Erich and Ryan. I've attached a version with a new slide 8 that is
hopefully more clear.

Best,

Jeff

From: Kocchi, Suzanne

Sent: Tuesday, January 27, 2015 5:25 PM

To: Cole, Jefferson; Fawcett, Allen; Irving, Bill; Ohrel, Sara

Subject: RE: Next version of biomass briefing for review - deliberative

| don't think | have a lot that you could specifically address before you circulate to the larger group. | think the CAMD
edits will be particularly important. A few things that jump out at me:

1)

2)

- (b)(5) deliberative

From: Cole, Jefferson

Sent: Tuesday, January 27, 2015 4:48 PM

To: Kocchi, Suzanne; Fawcett, Allen; Irving, Bill; Ohrel, Sara
Subject: Next version of biomass briefing for review - deliberative
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Suzie, Allen, Bill and Sara,

Attached is the next version of the biomass briefing for your review. Please send any comments/suggestions/edits you
have by 10am tomorrow morning, and | will incorporate your suggestions into a new version out to the wider group
soon afterwards. If you need more time, just let me know.

A few things to note:

- __l'am still double-checking on different states comments. | will fill this in this evening.

. (b)(5) deliberative

- Per our discussion this morning, | have condensed the former slides 9, 10 and 11 into a single slide (#9).
Similarly, | have made the analysis slide more general, focusing on the potential work, rather than the timing.

Thanks,

Jeff

Jefferson Cole
Economist

Climate Change Division
U.S. EPA

Desk: 202.343.9671
Mobile: 202.701.8795
cole jefferson@epa.gov
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From: Fawcett, Allen

To: Cole, Jefferson

Sent: 1/27/2015 12:38:09 PM

Subject: RE: latest version for your edits
Attachments: 2015 01 29 Biomass Update v12-1-aaf.pptx

Thanks Jeff, here are just a few tweaks to the heading styles.

From: Cole, Jefferson

Sent: Tuesday, January 27, 2015 12:28 PM
To: Fawcett, Allen

Subject: latest version for your edits

Allen,

Took a awhile to get my computer back up and running. Here’s the version of the draft briefing we all just discussed.

Thanks,

Jeff

Jefferson Cole
Economist

Climate Change Division
U.S. EPA

Desk: 202.343.9671
Mobile: 202.701.8795
cole jefferson@epa.gov
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From: Cole, Jefferson

To: Fawcett, Allen

Sent: 1/27/2015 10:21:06 AM

Subject: Biomass briefing draft - deliberative
Attachments: 2015 01 29 Biomass Update v12.pptx
Hi Allen,

Do you have time to take a quick look at this before our 11am meeting?
Thanks,

Jeff

Jefferson Cole
Economist

Climate Change Division
U.S. EPA

Desk: 202.343.9671
Mobile: 202.701.8795
cole.jefferson@epa.gov
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From: Gunning, Paul

To: Fawcett, Allen; Irving, Bill; Ohrel, Sara; Cole, Jefferson; Kocchi, Suzanne
Sent: 1/22/2015 8:28:20 AM

Subject: FW: Thank you for the meeting

FYI

From: McCabe, Janet

Sent: Wednesday, January 21, 2015 10:44 PM

To: Lehner, Peter

Cc: Yassa, Sami; Stashwick, Sasha; Greene, Nathanael; Goldston, David; Dunham, Sarah; Gunning, Paul; Goffman,
Joseph

Subject: Re: Thank you for the meeting

Thanks to all of you for sharing your thoughts with us. This is a complicated and important issue, and
we know there is lots to discuss.

From: Lehner, Peter <plehner@nrdc.org>

Sent: Wednesday, January 21, 2015 12:55 PM

To: McCabe, Janet

Cc: Yassa, Sami; Stashwick, Sasha; Greene, Nathanael; Goldston, David
Subject: Thank you for the meeting

Dear Janet,

Thank you again for taking the time to meet with us to discuss the treatment of biomass carbon emissions under the
Clean Power Plan last week. I'm sure we all agree that accurately accounting for carbon emitted when large stationary
sources burn biomass is critical to reducing greenhouse gas emissions and achieving the Administration’s climate
goals. Itis a complicated subject and we are grateful for the chance to discuss it with you.

There are likely to be categories of biomass that are low carbon or can be considered carbon neutral, but we believe
that this determination needs to be made through rigorous, data-driven assessment as part of finalizing EPA’'s carbon
accounting framework. As we explained, we urge you not to prematurely generate exemptions for broad categories of
biomass fuel. We look forward to providing you our best thinking on how EPA can ensure that strong rules are in place
to guide the industry towards low-carbon biomass fuels and away from the highest carbon feedstocks—in particular
whole trees.

Best,

Peter

Peter Lehner

Executive Director

Natural Resources Defense Council

40 West 20th Street, 11th Floor

New York, NY 10011

Phone: 212-727-4571

plehner@nrdc.org

P Please don't print this e-mail unless vou need to
SAVE PAPER. THINK BEFORE PRINTING.
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From: Fawcett, Allen

To: Ohrel, Sara; Cole, Jefferson
Sent: 1/8/2015 8:24:57 AM
Subject: FW:. just read this

See below... ..

From: Kocchi, Suzanne

Sent: Wednesday, January 07, 2015 8:02 PM
To: Gunning, Paul

Cc: Fawcett, Allen; Irving, Bill

Subject: Re: just read this

As part of the briefing for Sarah at end of the month Jeff and Erich (or whoever is working on this for CAMD) need to
talk to OGC to get their thoughts on initial response to CBD's comments. In addition to talking to Anna's group next
week, Jeff and Sara along with CAMD should probably talk to appropriate OGC (I assume it is Howard and Scott
Jordan but they should check). Sarah is going to want to hear our "plan" but also want to know OAQPS and OGC
positions on comments.

Sent from my iPhone

OnJan7, 2015, at 7:43 PM, Gunning, Paul <Gunning. Paul@epa.gov> wrote:

FYl

Sent from my BlackBerry 10 smartphone.

From: Dunham, Sarah <Dunham.Sarah@epa.gov>
Sent: Wednesday, January 7, 2015 6:44 PM

To: Gunning, Paul; Harvey, Reid

Cc: Krieger, Jackie

Subject: Fw: just read this

Sent from my BlackBerry 10 smartphone.

From: McCabe, Janet

Sent: Wednesday, January 7, 2015 6:39 PM

To: Goffman, Joseph; Tsirigotis, Peter; Dunham, Sarah
Subject: just read this

vironmentalists Suggest Suit Over EPA's Treatment Of Biomass In E

‘ o 11

Posted: January 06, 2015

Environmentalists are suggesting they will sue EPA over its plan to allow states to take
greenhouse gas (GHG) credit for the use of biomass under its proposed existing source
performance standards (ESPS), saying the plan is unlawful because it assumes the use of
out-of-sector emission cuts that are incompatible with the proposal.

EPA Nov. 19 issued a long-awaited policy memo that allows states to rely on biomass
obtained from waste and undefined “sustainable” practices to be used for compliance with its
ESPS proposal to cut carbon dioxide (CO2) from the power sector.

The agency's proposal hinged on an argument, pushed by industry and labor groups, that
because forest regrowth sequesters CO2, combustion of biomass is carbon neutral.
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Environmentalists, however, say some materials burned for energy -- such as whole trees --
are worse for the climate than burning coal because of the dramatic immediate release of
GHGs that takes decades to resequester. As a result, many environmentalists have already
charged that EPA's proposed approach will increase GHG emissions from generating units
that substitute biomass for fossil fuel.

In recently filed comments, they go further, charging that allowing states to take GHG credit
for use of biomass as a fuel source goes beyond what the Clean Air Act allows. The Center
for Biological Diversity (CBD) argues in its Dec. 1 comments that “to the extent EPA is relying
on the ability of 'sustainably managed' forests and agricultural lands to sequester carbon as a
general matter, it is effectively proposing to rely on the equivalent of out-of-sector offsets”
even though that would contradict the proposed rule's legal rationale.

For example, EPA proposes to allow states to comply with outside-the-fence renewable and
efficiency measures under the ESPS because they would reduce power plants' GHG
emissions, but the proposal generally does not allow out-of-sector offsets or sequestration
that does not result in an actual decrease of generation or emissions at an affected power
plant, CBD says.

What EPA proposes for biomass “not only contradicts the fundamental legal rationale
underlying the proposed rule, but also runs counter to the plain text of the Clean Air Act,”
CBD says. For example, the group says that while section 111 of the law allows EPA to
regulate “sources” that “emit” pollutants, and set standards that “reduce” and “limit” those
emissions, “there is no room in the statutory language for counting off-site, later-in-time
sequestration of CO2 on agricultural or forest lands against the 'emissions' from covered
'sources,’ regardless of how those lands and forests are managed.”

Similarly, a coalition of environmental groups including the Clean Air Task Force, National
Wildlife Federation, Natural Resources Defense Council, Partnership for Policy Integrity
(PFPI), Sierra Club and Southern Environmental Law Center submitted Dec. 1 comments that
argue “because the combustion of biomass at affected sources does not lead to actual,
real-time emissions reductions at the affected sources, it cannot be a standard of
performance.”

The coalition comments recommend changes for using a biomass framework in the ESPS in
a way that is scientifically and legally valid. Among other things, the groups say EPA must
rely on an anticipated future baseline to model changes in stored carbon; utilize compact
timeframes of 10 to 20 years when analyzing net emissions; calculate biogenic emissions
and reductions consistently; address leakage by incorporating counterbalancing functions;
and categorize biomass feedstocks according to key physical and methodological
characteristics.

‘Ignoring Emissions'

In their comments, environmentalists also strongly criticize EPA's revised draft biomass
accounting framework to determine how to count biomass CO2 emissions when taking into
account regrowth and carbon sequestration, a document that will undergo a second round of
review by the agency's Science Advisory Board.

PFPI in separate Dec. 1 comments charges that the revised framework -- and EPA's
assumption that biomass energy is carbon neutral -- is scientifically flawed and should be
overhauled.

“lgnoring emissions from power plants that are primarily fueled by wood and other biomass
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directly contradicts a plethora of evidence from peer-reviewed journals [and] advice from
EPA's own Science Advisory Board,” PFPI says.

The group adds: “There is no faster way to add carbon to the atmosphere than burning and
transforming solid materials to CO2. Burning biomass -- even 'waste that would decompose
anyway' -- releases carbon from materials and adds net carbon to the atmosphere. While the
net effect of combustion emissions can be offset or diminished over time, such reductions
can take years or decades.”

The comments say EPA's intention of counting biomass energy but not its emissions in the
ESPS is a “fundamental flaw that not only makes a mockery of the so-called scientific review
process that EPA employed . . . but also fundamentally reduces the ability of the GHG rule to
reduce CO2 emissions from the power sector.”

One source notes that EPA's carbon neutrality claims suggest that emissions will be offset “at
some future time, in some other place” yet the ESPS “seems to prohibit use of offsets.”
Among other arguments, advocates said the policy proposals, including the ESPS, are not
supported by the new draft framework. The source says that taken together, the
environmental groups' comments to EPA show that “it is absurd to 'reduce’ greenhouse gas
emissions by increasing them with the use of bioenergy, especially when the total amount of
CO2 is unlimited by any cap, and the endorsement of 'sustainably harvested' fuel opens the
door to forest harvesting.”

Industry Support

By contrast, industry groups in their comments reiterated their earlier support for EPA's
proposal, while asking EPA to take further steps to encourage biomass energy, including by
defining what is considered sustainable practices.

For example, the Biomass Power Association (BPA) in Dec. 1 comments encourages EPA to
“carefully consider the sustainability questions left unanswered . . . to ensure the maximum
possible contributions by biomass to the” ESPS.

1 comments generally oppose the ESPS as exceeding EPA's authority but also seek more
leeway on biomass.

The groups add that “EPA should allow states to consider the use of biomass-derived fuel in
affected units as an emission reduction measure” and must distinguish between biogenic
C0O2 and fossil fuel CO2 to provide a clearer policy pathway for biomass.

“While EPA has made some statements about the positive role for biomass in reducing GHG
emissions, the agency has not provided the information needed to understand how bioenergy
emissions will be counted toward reducing CO2 emissions under the rule,” the groups say.
They also argue that the Nov. 19 documents are “directionally” helpful but do not “indicate the
criteria EPA will use to qualify 'sustainably-derived' forest biomass. . . . [W]e remain
concerned that EPA could . . . fail to adequately resolve regulatory uncertainty.” -- Dawn
Reeves (dreeves@iwpnews.com)

ED_000419-0001905



EPA-HQ-2015-007434 Interim 2

From: Kocchi, Suzanne

To: Fawcett, Allen; Irving, Bill; Gunning, Paul
Sent: 12/15/2014 5:09:14 PM

Subject: mtg with Sarah

Attachments: Biomass Internal Next Steps 112114.docx

Reminder that this is the latest document that Sarah has related to biomass. | suppose we can bring this (she has it)
and use it as background. Presumably we need a plan for getting answers to these questions.
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From: Gunning, Paul

To: Fawcett, Allen; Ohrel, Sara; Cole, Jefferson; Irving, Bill
CcC: Kocchi, Suzanne

Sent: 11/26/2014 12:18:57 PM

Subject: FW: Conversation with AF&PA on biomass memo
FYl............

From: Santiago, Juan

Sent: Wednesday, November 26, 2014 12:16 PM

To: Goffman, Joseph

Cc: Koerber, Mike; Kornylak, Vera S.; Gunning, Paul; Kocchi, Suzanne
Subject: Conversation with AF&PA on biomass memo

Hi Joe,

Just wanted to give you a heads up the Vera and | talked with Paul Noe, Tim Hunt, and Linda Tsang yesterday at their
request. The conversation was specific about the contents of the memo from Janet to the regions. In particular, they
pushed for us to say that black liquor is carbon neutral based on the latest iteration of the framework and its
appendices and the statements in the memo about waste and some industrial residuals. We were careful to say that
the memo did not represent final agency action and that it lays out our plans for moving forward on the framework,
CPP, and PSD and that there is additional work to be done but that in the meantime if they had a specific permitting
action that they needed our assistance with that we would be happy to help. They asked a couple of questions about
next steps and timing on the framework stakeholder process which | said | could not answer and that they should
connect with OAP on the framework.

In any case, just wanted to let you know in case you get a call from them in the coming days looking for some more
definitive answers than what | gave them

Thanks and have a great Thanksgiving!

Juan
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From: Deluca, Isabel

To: Kocchi, Suzanne; Cole, Jefferson; Fawcett, Allen; Irving, Bill

CcC: Ohrel, Sara

Sent: 11/17/2014 4:33:20 PM

Subject: RE: status meeting tomorrow

Attachments: Biomass Roll out 11 17 14.docx; Biomass-Q&As-11 17 14.docx; Desk Statement 11.17.14.docx

The latest drafts of the Q&As, desk statement, and rollout are attached and on the G drive. They haven't changed
drastically from what you reviewed last week--there a few additional Q&As from OAQPS on PSD. and CPP questions
were slightly tweaked by CAMD.

OGC and OAR Comms are reviewing—let me know if you have further edits and I'll try to work them in with theirs.

ICF is incorporating your last round of edits on the web page staging site and that will be ready for your review
tomorrow morning.

I'll check with OAR Commes about the timing of the Janet memo. Hopefully they’ll wait to send that until we have
everything up on the web—so we'd driving the timing. Jeff and Sarah, do you have a sense when the revised
framework will be ready?

From: Kocchi, Suzanne

Sent: Monday, November 17, 2014 4.09 PM
To: Cole, Jefferson; Fawcett, Allen; Irving, Bill
Cc: Ohrel, Sara; DelLuca, Isabel

Subject: RE: status meeting tomorrow

I am fine with meeting. | recommend you actually take advantage of being with Allen and Paul tomorrow and on the
way back from the SAB get the status update and any answers you need. If the conversation is still going on when
you get back, you can grab Bill and [ if needed.

The latest on status is the same as it was this morning: 1) Janet reviewing and potentially editing regional memo but it
should be fairly close to final 2) Sarah D just reviewed the SAB peer request memo and other than a few edits from
her and answering your questions that should be good to go for Janet's signature post SAB meeting 3) Isabel pulled
together all the comms stuff (it is all on the G drive) got comments from OAQPS and CPP folks and they are now out
for OGC review

We are set for Wed website postings. Isabel — have you heard a time Comms would like to post? Since there is no
press release timing probably less critical?

From: Cole, Jefferson

Sent: Monday, November 17, 2014 2:51 PM
To: Fawcett, Allen; Kocchi, Suzanne; Irving, Bill
Cc: Ohrel, Sara

Subject: status meeting tomorrow

Allen, Suzie and Bill,
Tomorrow is our last day to make sure any edits we want to make are done. It would be good to round back with all
three of you to get not only a status update, but also to tie up any possible last minute questions/issues to make sure

we are all on the same page.

As of now, tomorrow morning looks fairly booked, with the exception of 10:30 to 11am (right before the SAB meeting).
However, we are all free after the SAB meeting. Would you all be amenable to having a short chat at 12pm?
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Jeff

Jefferson Cole
Economist

Climate Change Division
U.S. EPA

Desk: 202.343.9671
Mobile: 202.701.8795
cole jefferson@epa.gov

EPA-HQ-2015-007434 Interim 2
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From: Kocchi, Suzanne

To: Irving, Bill; DelLuca, Isabel; Fawcett, Allen
Sent: 11/13/2014 6:11:24 PM

Subject: RE: Biomass/CPP Q&As

Attachments: Biomass CPP Questionsv2.docx

My thoughts. | deleted some of the repetitive ones. | also slightly changed the order. Bill, you have the pen. Thanks!

From: Irving, Bill

Sent: Thursday, November 13, 2014 5:35 PM

To: Kocchi, Suzanne; Deluca, Isabel; Fawcett, Allen
Subject: RE: Biomass/CPP Q&As

| can spend some time this evening from home.

From: Kocchi, Suzanne

Sent: Thursday, November 13, 2014 5:34 PM
To: Deluca, Isabel; Irving, Bill, Fawcett, Allen
Subject: RE: Biomass/CPP Q&As

We've got to draft answers to these. Not sure who else we can ask but us 3. And then they will have to go thru review
from CPP folks, OGC, Sarah D etc. Ohand the Janet mtg is 10 am so presumably we need something that is at least
done in CCD by then.

From: Deluca, Isabel

Sent: Thursday, November 13, 2014 5:32 PM
To: Kocchi, Suzanne; Irving, Bill, Fawcett, Allen
Subject: Biomass/CPP Q&As

Here's a Q&A list focused on biomass & the CPP. These include Bill's draft external responses and additional Qs
Suzie had identified as needing internal responses. As you're fleshing these out, if you're adding responses for EPA
deliberation only, please specify that (e.g., EPA Internal Response, ... )

In a sec I'll send to the broader group the rollout & desk statement.
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From: Deluca, Isabel

To: Ohrel, Sara; Cole, Jefferson; Kocchi, Suzanne; Irving, Bill
CcC: Fawcett, Allen

Sent: 11/13/2014 3:27:05 PM

Subject: RE: Biomass comms docs

Thank you!

From: Ohrel, Sara

Sent: Thursday, November 13, 2014 3:22 PM

To: Deluca, Isabel; Cole, Jefferson; Kocchi, Suzanne; Irving, Bill
Cc: Fawecett, Allen

Subject: RE: Biomass comms docs

Hi Isabel,

Last but not least, here are our comments on the website piece. Happy to discuss or help refine further as needed.

Best,
Sara

From: Deluca, Isabel

Sent: Thursday, November 13, 2014 2:54 PM

To: Cole, Jefferson; Ohrel, Sara; Kocchi, Suzanne; Irving, Bill
Cc: Fawecett, Allen

Subject: RE: Biomass comms docs

Ok, thanks, I'li revise #17. Still waiting on edits from QAQPS.

From: Cole, Jefferson

Sent: Thursday, November 13, 2014 2:53 PM

To: Ohrel, Sara; DelLuca, Isabel; Kocchi, Suzanne; Irving, Bill
Cc: Fawecett, Allen

Subject: RE: Biomass comms docs

Isabel,
One final edit on the Q&A Ex. 5 - Deliberative
i (b)(5) deliberative
(b)(5) deliberative |
Given that, | recommend that wei Ex. 5 - Deliberative
i Ex. 5 - Deliberative :
Thanks,
Jeff

From: Cole, Jefferson

Sent: Thursday, November 13, 2014 10:08 AM

To: Ohrel, Sara; DelLuca, Isabel; Kocchi, Suzanne; Irving, Bill
Cc: Fawecett, Allen
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Subject: RE: Biomass comms docs
Isabel,
Attached are two Q&A docs.

The first is a version of what you sent around with edits from Sara and myself.
(see: “Biogenic CO2 Framework Internal QAs 11 12 14 v2_jc2 so.docx)

The second is a version of the Q&As specifically regarding (b)(5) deliberative g
i (b)(5) deliberative i This would not be

Teeded to accompany the letter on Friday, rather, it is better suited to accompany the release of the framework. We
will need to continue to work with them on this, as well as gather any other technical Q&As that we think we may need.
(see: “Biogenic CO2 Framework Internal QAs on Case Studies - 11 13 14.docx’)

Also, | will soon be sending a version of the desk statement with edits from Sara and |.
Thanks,

Jeff

From: Ohrel, Sara

Sent: Wednesday, November 12, 2014 5:33 PM
To: Deluca, Isabel; Kocchi, Suzanne; Irving, Bill
Cc: Fawcett, Allen; Cole, Jefferson

Subject: RE: Biomass comms docs

Thanks Isabel. Jeff and | just started looking at the Q&As you and Bill sent around earlier but will dig into this version
and get back to you with our comments no later than 10am tomorrow if that works for you.

Have a nice night,

Sara

From: Deluca, Isabel

Sent: Wednesday, November 12, 2014 5:30 PM
To: Kocchi, Suzanne; Irving, Bill

Cc: Fawcett, Allen; Cole, Jefferson; Ohrel, Sara
Subject: Biomass comms docs

Hi all,
Here are draft commes docs.

1) Cleaned up version of the CPP Q&A doc— | added a couple of comments and also added a question that
came in from a reporter today (and draft response).

2) Draft desk statement. (b)(5) deliberative
(b)(5) deliberative g

3)  Web text. The current site has Biomass-related info spread over several web pages. I've consolidated it into
one page with all of the BAF materials listed in reverse-chrono order (most recent ontop).

4y Rollout - lists what we're planning to post on the web, and when, plus stakeholder calls TBD

Please take a look and let me know if you have edits, then I'll circulate to OAQPS tomorrow. | think we're ok sending
this up to the press office tomorrow.

Thanks,
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Isabel

From: Kocchi, Suzanne

Sent: Wednesday, November 12, 2014 3:55 PM
To: Irving, Bill; DeLuca, Isabel

Cc: Fawcett, Allen; Cole, Jefferson; Ohrel, Sara
Subject: RE: CPP questions

A couple of quick edits on top of Bill's, lifting text from the latest version of the Janet Regional Memo.

From: Irving, Bill

Sent: Wednesday, November 12, 2014 3:36 PM

To: Deluca, Isabel

Cc: Kocchi, Suzanne; Fawcett, Allen; Cole, Jefferson; Ohrel, Sara
Subject: RE: CPP questions

_Answers/edits added to most questions ~ Ex. 5 - Deliberative

(b)(5) deliberative

From: Deluca, Isabel

Sent: Wednesday, November 12, 2014 2:39 PM

To: Irving, Bill

Cc: Kocchi, Suzanne; Fawcett, Allen; Cole, Jefferson; Ohrel, Sara
Subject: RE: CPP questions

Thanks, Bill. I've merged in some Q&As that Sarah had helped develop earlier. There may be some redundancy, but
that’s ok.

Ex. 6 - Personal Privacy )

In the meantime, Bill, now that you've added a bunch of Qs, can you help with the responses?

Thanrks.

From: Irving, Bill

Sent: Wednesday, November 12, 2014 2:09 PM

To: Deluca, Isabel

Cc: Kocchi, Suzanne; Fawcett, Allen; Cole, Jefferson; Ohrel, Sara
Subject: CPP questions

Isabel — some questions to add. You might have some already.

(b)(5) deliberative
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From: Cole, Jefferson

To: DelLuca, Isabel; Ohrel, Sara; Kocchi, Suzanne; Irving, Bill
CcC: Fawcett, Allen

Sent: 11/13/2014 10:27:29 AM

Subject: RE: Biomass comms docs

Attachments: Desk Statement so_jc.docx

Isabel et al.,

Attached is the desk statement with edits from Sara and myself.
Thanks,

Jeff

From: Deluca, Isabel

Sent: Thursday, November 13, 2014 10:09 AM

To: Cole, Jefferson; Ohrel, Sara; Kocchi, Suzanne; Irving, Bill
Cc: Fawecett, Allen

Subject: RE: Biomass comms docs

Thank you!

From: Cole, Jefferson

Sent: Thursday, November 13, 2014 10:08 AM

To: Ohrel, Sara; DelLuca, Isabel; Kocchi, Suzanne; Irving, Bill
Cc: Fawecett, Allen

Subject: RE: Biomass comms docs

Isabel,
Attached are two Q&A docs.

The first is a version of what you sent around with edits from Sara and myself.
(see: “Biogenic CO2 Framework Internal QAs 11 12 14 v2_jc2 so.docx)

The second is a version of the Q&As specifically regarding Ex. 5 - Deliberative ;

- Ex. 5 - Deliberative This would not be
needed to accompany the letter on Friday, rather, it is better suited to accompany the release of the framework. We
will need to continue to work with them on this, as well as gather any other technical Q&As that we think we may need.
(see: “Biogenic CO2 Framework Internal QAs on Case Studies - 11 13 14.docx’)

Also, | will soon be sending a version of the desk statement with edits from Sara and |.
Thanks,

Jeff
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From: Ohrel, Sara

Sent: Wednesday, November 12, 2014 5:33 PM
To: Deluca, Isabel; Kocchi, Suzanne; Irving, Bill
Cc: Fawcett, Allen; Cole, Jefferson

Subject: RE: Biomass comms docs

Thanks Isabel. Jeff and | just started looking at the Q&As you and Bill sent around earlier but will dig into this version
and get back to you with our comments no later than 10am tomorrow if that works for you.

Have a nice night,

Sara

From: Deluca, Isabel

Sent: Wednesday, November 12, 2014 5:30 PM
To: Kocchi, Suzanne; Irving, Bill

Cc: Fawcett, Allen; Cole, Jefferson; Ohrel, Sara
Subject: Biomass comms docs

Hi all,
Here are draft commes docs.

1) Cleaned up version of the CPP Q&A doc— | added a couple of comments and also added a question that
came in from a reporter today (and draft response).

2) Draft desk statement.; Ex. 5 - Deliberative
Ex. 5 - Deliberative ;

3)  Web text. The current site has Biomass-related info spread over several web pages. I've consolidated it into
one page with all of the BAF materials listed in reverse-chrono order (most recent ontop).

4y Rollout - lists what we're planning to post on the web, and when, plus stakeholder calls TBD

Please take a look and let me know if you have edits, then I'll circulate to OAQPS tomorrow. | think we're ok sending
this up to the press office tomorrow.

Thanks,
Isabel

From: Kocchi, Suzanne

Sent: Wednesday, November 12, 2014 3:55 PM
To: Irving, Bill; DeLuca, Isabel

Cc: Fawcett, Allen; Cole, Jefferson; Ohrel, Sara
Subject: RE: CPP questions

A couple of quick edits on top of Bill's, lifting text from the latest version of the Janet Regional Memo.

From: Irving, Bill

Sent: Wednesday, November 12, 2014 3:36 PM

To: Deluca, Isabel

Cc: Kocchi, Suzanne; Fawcett, Allen; Cole, Jefferson; Ohrel, Sara
Subject: RE: CPP questions

Answers/edits added to most questions —! Ex. 5 - Deliberative

Ex. 5 - Deliberative

From: Deluca, Isabel
Sent: Wednesday, November 12, 2014 2:39 PM
To: Irving, Bill
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Cc: Kocchi, Suzanne; Fawcett, Allen; Cole, Jefferson; Ohrel, Sara
Subject: RE: CPP questions

Thanks, Bill. I've merged in some Q&As that Sarah had helped develop earlier. There may be some redundancy, but
that’s ok.

Ex. 6 - Personal Privacy

In the meantime, Bill, now that you've added a bunch of Qs, can you help with the responses?

Thanrks.

From: Irving, Bill

Sent: Wednesday, November 12, 2014 2:09 PM

To: Deluca, Isabel

Cc: Kocchi, Suzanne; Fawcett, Allen; Cole, Jefferson; Ohrel, Sara
Subject: CPP questions

Isabel — some questions to add. You might have some already.

Ex. 5 - Deliberative
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From: Fawcett, Allen

To: Ohrel, Sara; Cole, Jefferson

Sent: 9/5/2014 10:50:27 AM

Subject: FW: Updated Biomass Hearing Prep Sheet
Attachments: Biomass Deferral and 111(d) 09-04-14_CCD.docx
FYI

From: Kocchi, Suzanne

Sent: Friday, September 05, 2014 10:36 AM

To: Friedman, Kristina; Irving, Bill; Fawcett, Allen; Santiago, Juan; Kornylak, Vera S.
Cc: Ashley, Jackie

Subject: RE: Updated Biomass Hearing Prep Sheet

We have some edits. This seemed a little long so there are some suggestions to shorten it given a lot of the
background/additional info is several years old. (b)(5) deliberative

(b)(5) deliberative

Feel free to edit further and/or reorder.

From: Friedman, Kristina

Sent: Thursday, September 04, 2014 7:09 PM

To: Irving, Bill, Fawcett, Allen; Santiago, Juan; Kornylak, Vera S.
Cc: Kocchi, Suzanne; Ashley, Jackie

Subject: Updated Biomass Hearing Prep Sheet

Attached please find an updated hearing factsheet on Biomass based on the points recently produced for the
Administrator’s call with Shaheen on this issue. Could you please review and provide any edits back by COB
tomorrow? | noticed that we didn't have any Q&As drafted, but not sure if we need any. If you have a Q&A that Janet
should be prepared for, please draft and include with your edits. If you have any questions please feel free to reach
out.

Thanks,
Kristina

Kristina Friedman

Office of Atmospheric Programs

U.S. Environmental Protection Agency
Phone. (202) 343-9281
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From: Friedman, Kristina

To: Kocchi, Suzanne; Terry, Sara; Ashley, Jackie; Kornylak, Vera S.; Fawcett, Allen; Santiago, Juan;
Irving, Bill

Sent: 9/5/2014 1:50:20 PM

Subject: RE: Updated Biomass Hearing Prep Sheet

Attachments: Biogenic CO2 Talking Points 3rd Floor 082614v2.docx

FYI - Here's the final document (that included some last minute edits) we shared with Josh for the Administrator’s call
with Shaheen. We can use this for our conversation today at 2:30. Let me know if we need to share anything else with
them ahead of the call.

From: Kocchi, Suzanne

Sent: Friday, September 05, 2014 1:04 PM

To: Terry, Sara; Ashley, Jackie; Friedman, Kristina; Kornylak, Vera S.; Fawcett, Allen; Santiago, Juan; Irving, Bill
Subject: RE: Updated Biomass Hearing Prep Sheet

Bill and | will be on for OAP and can update OCIR on status of framework.

From: Terry, Sara

Sent: Friday, September 05, 2014 12:29 PM

To: Kocchi, Suzanne; Ashley, Jackie; Friedman, Kristina; Komylak, Vera S.; Fawcett, Allen; Santiago, Juan; Irving, Bill
Subject: RE: Updated Biomass Hearing Prep Sheet

I mean who will be speaking on the call.

Sara

From: Kocchi, Suzanne

Sent: Friday, September 05, 2014 12:27 PM

To: Terry, Sara; Ashley, Jackie; Friedman, Kristina; Kornylak, Vera S.; Fawcett, Allen; Santiago, Juan; Irving, Bill
Subject: RE: Updated Biomass Hearing Prep Sheet

| dort think this is final yet so it might not be helpful to send them something with comments and track changes
included. Also, they already have the talking points they sent up for the Administrator’s call with Senator Shaheen last
week and those points are what was used to update this.

Do you mean who is the taking the lead on drafting the prep sheet? Kiristina prepared a draft and both offices have
commented so far.

From: Terry, Sara

Sent: Friday, September 05, 2014 11:48 AM

To: Ashley, Jackie; Friedman, Kristina; Kornylak, Vera S.; Fawcett, Allen; Kocchi, Suzanne; Santiago, Juan; Irving, Bill
Subject: RE: Updated Biomass Hearing Prep Sheet

Would this be a good document to frame the discussion this afternoon with OCIR? If so, | can share it with them in
advance. Also, can you tell me who will take the lead (or at least the starting lead)?

Thanks,
Sara

From: Ashley, Jackie

Sent: Friday, September 05, 2014 8:57 AM

To: Terry, Sara

Subject: FW: Updated Biomass Hearing Prep Sheet
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Jackie Ashley - US EPA - Office of Air Quality Planning and Standards - 919-541-7664 — ashley.jackie@epa.gov

From: Friedman, Kristina

Sent: Thursday, September 04, 2014 7:09 PM

To: Irving, Bill; Fawcett, Allen; Santiago, Juan; Kornylak, Vera S.
Cc: Kocchi, Suzanne; Ashley, Jackie

Subject: Updated Biomass Hearing Prep Sheet

Attached please find an updated hearing factsheet on Biomass based on the points recently produced for the
Administrator’s call with Shaheen on this issue. Could you please review and provide any edits back by COB
tomorrow? | noticed that we didn't have any Q&As drafted, but not sure if we need any. If you have a Q&A that Janet
should be prepared for, please draft and include with your edits. If you have any questions please feel free to reach
out.

Thanks,
Kristina

Kristina Friedman

Office of Atmospheric Programs

U.S. Environmental Protection Agency
Phone: (202) 343-9281
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From: Kornylak, Vera S.

To: Kocchi, Suzanne; Friedman, Kristina; Irving, Bill; Fawcett, Allen; Santiago, Juan
CcC: Ashley, Jackie; Wood, Anna

Sent: 9/5/2014 11:08:50 AM

Subject: RE: Updated Biomass Hearing Prep Sheet

Attachments: Biomass Deferral and 111(d) 09-04-14_CCD + AQPD Vera.docx

| added edits to what Suzie just sent. Thanks.

From: Kocchi, Suzanne

Sent: Friday, September 05, 2014 10:36 AM

To: Friedman, Kristina; Irving, Bill; Fawcett, Allen; Santiago, Juan; Kornylak, Vera S.
Cc: Ashley, Jackie

Subject: RE: Updated Biomass Hearing Prep Sheet

We have some edits. This seemed a little long so there are some suggestions to shorten it given a lot of the
background/additional info is several years old. (b)(5) deliberative

(b)(5) deliberative

Feel free to edit further and/or reorder.

From: Friedman, Kristina

Sent: Thursday, September 04, 2014 7:09 PM

To: Irving, Bill, Fawcett, Allen; Santiago, Juan; Kornylak, Vera S.
Cc: Kocchi, Suzanne; Ashley, Jackie

Subject: Updated Biomass Hearing Prep Sheet

Attached please find an updated hearing factsheet on Biomass based on the points recently produced for the
Administrator’s call with Shaheen on this issue. Could you please review and provide any edits back by COB
tomorrow? | noticed that we didn't have any Q&As drafted, but not sure if we need any. If you have a Q&A that Janet
should be prepared for, please draft and include with your edits. If you have any questions please feel free to reach
out.

Thanks,
Kristina

Kristina Friedman

Office of Atmospheric Programs

U.S. Environmental Protection Agency
Phone: (202) 343-9281
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From: Fawcett, Allen

To: Ohrel, Sara; Kocchi, Suzanne

CcC: Cole, Jefferson; Eschmann, Erich; Baker, Justin
Sent: 8/29/2014 12:59:56 PM

Subject: RE: NH analysis for review - deliberative
Attachments: New Hampshire analysis 8 29 14_v3-aaf.docx
Thanks Sara,

Here are my suggested edits. Take a look and let me know if any of these changes are problematic.

Allen

From: Ohrel, Sara

Sent: Friday, August 29, 2014 12:18 PM

To: Fawcett, Allen; Kocchi, Suzanne

Cc: Cole, Jefferson; Eschmann, Erich
Subject: NH analysis for review - deliberative

Hi Allen,

Attached is the requested NH analysis for your review — the word document summary and the underlying data in excel.
These materials reflect the efforts of Erich, Justin/RTI, Jeff and |. In particular, please check the language used in the
framework interactions section. Please let me know if you have any questions or wish to see more information. Once
you are fine with this, we can share both or just the Word doc with Paul.

Thanks,

Sara

Sara Bushey Ohrel

Climate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Phone: (202) 343-9712

Cell: (202) 341-6748

--this email and its content are deliberative--do not distribute or cite--
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From: Cole, Jefferson

To: Kocchi, Suzanne; Ohrel, Sara; Hannan, Michael; Karimjee, Anhar
CcC: Fawcett, Allen; Irving, Bill

Sent: 8/28/2014 3:43:49 PM

Subject: RE: NH Biomass - follow up

I'lf look more into the data now and get back to you soon.

Jeff

From: Kocchi, Suzanne

Sent: Thursday, August 28, 2014 3:34 PM
To: Ohrel, Sara; Hannan, Michael; Cole, Jefferson; Karimjee, Anhar

Cc: Fawcett, Allen; Irving, Bill

Subject: RE: NH Biomass - follow up

Ex. 5 - Deliberative

i If so,

can you please let us know?

From: Ohrel, Sara

Sent: Thursday, August 28, 2014 2:37 PM
To: Hannan, Michael, Cole, Jefferson; Kocchi, Suzanne; Karimjee, Anhar

Cc: Fawecett, Allen
Subject: RE: NH Biomass
Importance: High

Hi all,

The data below is from GHGRP and EIA 2012 (however in the online EIA database, Jeff found one more that went
online in 2013: Burgess, using wood, wood waste solids).

Here is our table (also in the attached under sheet 1):

facility

parent company

fuel type

Turnkey Landfill Gas Recovery

WM Renewable Energy LLC

Municipal Solid Waste — Biogenic compone

Nashua Plant

Suncook Energy LLC

Municipal Solid Waste — Biogenic compone

Dunbarton Energy Partners LP

Zapco Energy Tactics Corp

Municipal Solid Waste — Biogenic compone

UNH 7.9 MW Plant

Emcor Energy Services

Municipal Solid Waste — Biogenic compone

Wheelabrator Claremont Facility

Wheelabrator Environmental
Systems

Municipal Solid Waste — Biogenic compone

Schiller

Public Service Co of NH

Wood/Wood Waste Solids (paper pellets, rz
chips, bark, and other wood waste solids)

Other Biomass Solids

Bridgewater Power LP

Bridgewater Power Co LP

Wood/Wood Waste Solids (paper pellets, rz
chips, bark, and other wood waste solids)

Springfield Power LLC

Springfield Power LLC

Wood/Wood Waste Solids (paper pellets, rz
chips, bark, and other wood waste solids)

DG Whitefield LLC

EWP RENEWABLE CORP.

Wood/Wood Waste Solids (paper pellets, rz
chips, bark, and other wood waste solids)

Tillotson Rubber

Tillotson Rubber Co Inc

Wood/Wood Waste Solids (paper pellets, rz
chips, bark, and other wood waste solids)

Pinetree Power

Pinetree Power Inc

Wood/Wood Waste Solids (paper pellets, rz
chips, bark, and other wood waste solids)
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Wood/Wood Waste Solids (paper pellets, rz
Indeck Energy Indeck Energy-Alexandria, LLC chips, bark, and other wood waste solids)

Thanks to Michael and Jeff for their help.
Sara

From: Hannan, Michael

Sent: Thursday, August 28, 2014 2:28 PM

To: Cole, Jefferson; Ohrel, Sara; Kocchi, Suzanne; Karimjee, Anhar
Cc: Fawecett, Allen

Subject: RE: NH Biomass

Makes sense that most of the ones not in the GHGRP database are biomass-only combustors (we might need to look
into the couple of biomass/fossil combustors that don't report to us to make sure they're below the threshold).

From: Cole, Jefferson

Sent: Thursday, August 28, 2014 2:16 PM

To: Ohrel, Sara; Kocchi, Suzanne; Hannan, Michael; Karimjee, Anhar
Cc: Fawecett, Allen

Subject: RE: NH Biomass

A bit more information from EIA is attached. These are a listing of biomass plants in New Hampshire, downloaded
from here:

Jeff

From: Ohrel, Sara

Sent: Thursday, August 28, 2014 2:04 PM

To: Kocchi, Suzanne; Hannan, Michael, Karimjee, Anhar
Cc: Fawcett, Allen; Cole, Jefferson

Subject: RE: NH Biomass

Ok — I have tee Grid stuff together and am now putting in with GHGRP stuff into the categories you asked for. | can
have this done before 2:40.

From: Kocchi, Suzanne

Sent: Thursday, August 28, 2014 2:03 PM

To: Hannan, Michael, Ohrel, Sara; Karimjee, Anhar
Cc: Fawcett, Allen; Cole, Jefferson

Subject: RE: NH Biomass

Thank you everyone — if we can get the simple table described below with any additions we may have found in eGRID
or other databases by 2:40 pm. If we don't have time or can't find the info please at least list the other datasets we
are going to check.

Tharks again.

From: Hannan, Michael

Sent: Thursday, August 28, 2014 2:01 PM

To: Ohrel, Sara; Kocchi, Suzanne; Karimjee, Anhar
Cc: Fawcett, Allen; Cole, Jefferson

Subject: RE: NH Biomass
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Sorry, hit send a little too soon. Also included in Sarah'’s file but not mine is Shiller (wood & wood residuals) because
they report the bioimass fuel only under subpart D (my file was just subpart C biomass reporters in NH). So, seven
facilities is the total count — 6 subpart C and one subpart D.

From: Ohrel, Sara

Sent: Thursday, August 28, 2014 1:53 PM

To: Hannan, Michael, Kocchi, Suzanne; Karimjee, Anhar
Cc: Fawcett, Allen; Cole, Jefferson

Subject: RE: NH Biomass

Awesome, thanks Michael.

From: Hannan, Michael

Sent: Thursday, August 28, 2014 1:51 PM

To: Kocchi, Suzanne; Ohrel, Sara; Karimjee, Anhar
Cc: Fawcett, Allen; Cole, Jefferson

Subject: RE: NH Biomass

| happened to have a list already developed, albeit for 2011 data. It confirms what Sarah downloaded from Flight, the
only difference being that Gorham Paper & Tissue LLC began combusting landfill gas in 2012, as included in her file.

From: Kocchi, Suzanne

Sent: Thursday, August 28, 2014 1:14 PM

To: Ohrel, Sara; Karimjee, Anhar; Hannan, Michael
Cc: Fawcett, Allen; Cole, Jefferson

Subject: RE: NH Biomass

Importance: High

Thanks — we just need a simple table of the facility, sector, fuel type, and any other source of biomass that would lead
to emissions, and data source

If we can get a preliminary cut of this simple table by 2:40 or so, Paul can bring up to Sarah D to discuss at his
general.

Thanks!!

From: Ohrel, Sara

Sent: Thursday, August 28, 2014 1:10 PM

To: Kocchi, Suzanne; Karimjee, Anhar; Hannan, Michael
Cc: Fawcett, Allen; Cole, Jefferson

Subject: RE: NH Biomass

Ok, sure. We can look at other datasets (eg Egrid, other) for other biomass-using entities.

From: Kocchi, Suzanne

Sent: Thursday, August 28, 2014 1:07 PM

To: Ohrel, Sara; Karimjee, Anhar; Hannan, Michael
Cc: Fawcett, Allen; Cole, Jefferson

Subject: RE: NH Biomass

Adding Mike H (not sure who else Anhar has looking this with Brian out).

For the pulp and paper facilities listed, they still would have black liquor, correct? even if they arenm’t using biomass for
fuel. Not sure how that shows up in GHGRP.
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In addition, We need to see if we can figure out if there is a data set that would tell us what other biomass facilities that
might be in NH but aren't in our database. Particularly, if there are solely biomass power generation facilities that we
don't capture. Can we dig into that? And can we confirm with GHGRP folks and CAMD that these power plants listed
in GHGRP really don't use biomass with the exception of the 2 you have highlighted?

From: Ohrel, Sara

Sent: Thursday, August 28, 2014 1:00 PM
To: Kocchi, Suzanne; Karimjee, Anhar
Cc: Fawcett, Allen; Cole, Jefferson
Subject: RE: NH Biomass

Hi all,

I went into the GHGRP database and found the following:
18 total entities in GHGRP database for 2012. 5 use waste-derived feedstocks (biogas, MSW - in blue text), 2 of
which use wood and wood residuals (in yellow and orange highlight).

Anhar, is there anyone in your group that can take a look at this to ensure that | have pulled the data correctly (as | am
not a frequent user)?

Suzie, Anhar, Allen — please let me know if there is any other information you want me to add/omit.

Thanks,
Sara

From: Fawcett, Allen

Sent: Thursday, August 28, 2014 12:27 PM
To: Ohrel, Sara; Cole, Jefferson

Subject: FW: NH Biomass

See the request below from the Administrator. Could you guys start looking into this?

Thanks,
Allen

From: Gunning, Paul

Sent: Thursday, August 28, 2014 12:26 PM

To: Kocchi, Suzanne; Karimjee, Anhar; Fawcett, Allen
Subject: RE: NH Biomass

Thanks for sending this Suzie. This request from the Administrator was a result of a call she had with the Senator
yesterday. Please make this a priority.

Thanks

Paul

From: Kocchi, Suzanne

Sent: Thursday, August 28, 2014 12:24 PM
To: Karimjee, Anhar; Fawcett, Allen

Cc: Gunning, Paul

Subject: FW: NH Biomass

Importance: High
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Can we get a list of facilities in NH that report to GHGRP and then try to figure out what fuels they might use? If itis
biomass what kind?

Thinking GHGRP and CAMD as good first start but not sure if there are other data sets from EIA that can help?

From: Dunham, Sarah

Sent: Thursday, August 28, 2014 12:16 PM

To: Gunning, Paul; Kocchi, Suzanne; Harvey, Reid
Subject: Fw: NH Biomass

Can we look at this please quickly (at least quickly for the first ask). Reid, it probably needs help from your folks.

Sent from my BlackBerry 10 smartphone.

From: Goffman, Joseph

Sent: Thursday, August 28, 2014 12:08 PM
To: Dunham, Sarah

Subject: Fwd: NH Biomass

- Joseph Goffman
Sent from my iPhone

Begin forwarded message:

From:i Ex. 6 - Personal Privacy - Administrator McCarthy !
Date: August 28, 2014 at 11:45:12 AM EDT

To: "Goffman, Joseph" <Goffman. Joseph@epa.gov>

Cc: "Distefano, Nichole" <Pistefano. Nichole@epa.gov>

Subject: NH Biomass

Joe — can your folks take a look at the biomass facilities in NH ; Ex. 5 - Deliberative

(b)(5) deliberative

' Thanks. Happy to talk more when | see you.
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From: Noe, Paul

To: Dunham, Sarah; Gunning, Paul; Ohrel, Sara; Irving, Bill, Krieger, Jackie; Fawcett, Allen; Kocchi,
Suzanne; Cole, Jefferson; Goffman, Joseph

CcC: Miner, Reid; Gaudreault, Caroline; Lancey, Stan; Tsang, Linda; Missimer, Katie; Browne, Cynthia

Sent: 8/28/2014 10:56:30 AM

Subject: Updated NCASI Study on Carbon Neutrality of Forest Products Manufacturing Residuals

Attachments: removed.txt; Summary Updated NCASI Study Manufacturing Residuals 082614.f.pdf;

tb1016revised.pdf

Hi All:

Following up on our August 11 meeting, attached is a copy and summary of the revised NCASI study on
the greenhouse gas and fossil fuel reduction benefits of using biomass manufacturing residuals for

energy in the U.S. forest products industry.

As we discussed, the study has been updated in response to peer review comments. While some of the
numbers have been adjusted, the conclusions of the report remain unchanged:
There are large greenhouse gas reduction benefits from using biomass residuals for energy in the
forest products industry.

o Accounting for fossil fuel displacement and avoided emissions associated with disposal, the
use of biomass residuals each year avoids the emission of about 181 million metric tons of
COZ2E. (This is equivalent to removing about 35 million cars from the road.)

o Even if the benefits of fossil fuel displacement are ignored, the annual use of forest products
manufacturing residuals for energy avoids approximately 5 million metric tons of CO2E.
(This is equivalent to removing about 1 million cars from the road.)

These benefits have been rapidly realized.

o Including the benefits of fossil fuel displacement, the break-even time is 1.2 years or less.

o Even if the benefits of fossil displacement are ignored, the use of forest products
manufacturing residuals for energy produces lower cumulative greenhouse gas emissions
in 0 to 19.5 years, depending on the type of residual, with a weighted average break-even
time of 7.6 years.

o When considering its ongoing production and use of bioenergy over many years, the U.S.
forest products industry is producing net greenhouse gas benefits by using biomass as its
major energy source.

If the U.S. forest products industry did not use biomass residuals and relied solely on fossil fuels
for energy, the ultimate direct releases of greenhouse gases approximately would quadruple.

While the pdf of the study is attached for convenience, you also can access it on NCASI's website at:
http://www.ncasi.org/Programs/Reports-and-Articles/Technical-Bulletins-and-Special-Reports/Technical -

Bulletins/Index.aspx

Please let us know if you have any questions.
Thank you,

Paul

Paul Noe

Vice President for Public Policy
Paul Noe@afandpa.org

(202) 463-2777
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AMERICAN FOREST & PAPER ASSOCIATION
1101 K Street, N.W., Suite 700
Washington, D.C. 20005

“eas
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Study Shows Carbon Neutrality of Biomass Manufacturing Residuals
Used for Energy in Forest Products Industry

A study by the National Council for Air and Stream Improvement (NCASI)' finds
substantial greenhouse gas reduction benefits from using manufacturing residuals for
biomass energy in the forest products industry. The study, “Greenhouse Gas and
Fossil Fuel Reduction Benefits of Using Biomass Manufacturing Residuals for Energy
Production in Forest Products Facilities” (revised August 2014), examined the life cycle
greenhouse gas and fossil fuel reduction benefits of using biomass residuals for energy
production in the U.S. forest products industry. Wood processing activities at pulp,
paper and wood products mills produce a significant volume of biomass residuals, and
they are the primary source of energy to run the mills. On average, about two-thirds of
the energy powering forest products mills is derived from biomass. The study shows:

e There are substantial greenhouse gas reduction benefits in using biomass
manufacturing residuals for energy in the forest products industry. Accounting for
fossil fuel displacement and avoided emissions associated with disposal, the use of
biomass residuals each year avoids the emission of approximately 181 million metric
tons of CO2e. (This is equivalent to removing about 35 million cars from the road.)

e The benefits of using biomass residuals for energy have been rapidly realized:

o The greenhouse gas reduction benefits are realized in 1.2 years or less.

o Even if the benefits of displacing fossil fuels are ignored, the use of
manufacturing residuals for energy produces lower cumulative greenhouse
gases emissions in 0 to 19.5 years, depending on the type of residual, with a
weighted average break-even time of 7.6 years.

o When considering its ongoing production and use of biomass energy over
many years, the U.S. forest products industry is producing net greenhouse
gas benefits by using biomass as its major energy source.

e Ifthe U.S. forest products industry did not use biomass residuals and relied solely on
fossil fuels for energy, the ultimate direct releases of greenhouse gases
approximately would quadruple.

This underscores the importance of policymakers continuing to recognize the forest
products industry’s use of biomass energy as carbon neutral.

! The National Council for Air and Stream Improvement (NCASI) is an independent, non-profit research institute
that focuses on environmental and sustainability topics relevant to forest management and the manufacture of
forest products.
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ncasi

serving the environmental research needs of the forest products industry since 1943

PRESIDENT’S NOTE

NCASI continues its work to address the United States Environmental Protection Agency’s expressed
interest in the life cycle greenhouse gas (GHG) benefits associated with using biomass. The
regulatory decisions EPA makes on this topic have the potential to greatly affect the costs of doing
business and the perception of the forest industry’s products in the marketplace. The forest products
industry, therefore, has a great deal at stake in ensuring that the agency’s deliberations on this topic
are well informed.

In an earlier report, NCASI examined the life cycle greenhouse gas and non-renewable energy
benefits of using black liquor in the kraft recovery system. In the study described herein, NCASI
extends this work to other types of biomass-based manufacturing residuals used for energy generation
within the industry (woody mill residuals, waste water treatment plant residuals, and paper recycling
residuals). While there are numerous studies examining the life cycle impacts of biomass energy,
none has applied the comprehensive approach used here by NCASI to characterize the impacts of the
industry’s use of energy produced from biomass residuals.

In this study, NCASI has compared systems involving the use of biomass-based manufacturing
residuals for energy to comparable systems relying on fossil fuels. The results indicate that the use of
residuals examined in this study produces significant reductions in atmospheric GHGs. Combining
the results of this study with the results of the previous NCASI study on black liquor reveals that cach
year’s use of manufacturing residuals, including black liquor, in the US forest products industry
avoids the emission of approximately 181 million metric tons of CO,E, an amount approximately
three times that of the annual direct emissions of CO; from fossil fuel combustion in the industry.

This study is one of a series of ongoing NCASI projects having the objective of helping the forest
products industry and its stakeholders better understand the greenhouse gas and energy impacts of
using forest biomass as a raw material and fuel.

Ronald A. Yeske

October 2013
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ncasi

serving the environmental research needs of the forest products industry since 1943

NOTE DU PRESIDENT

NCASI poursuit son travail dans le contexte de 1'intérét exprimé par la United States Environmental
Protection Agency (EPA) pour les bénéfices en terme de gaz a effet de serre (GES) de l'utilisation de
la biomasse, et ce en adoptant une perspective cycle de vie. Les décisions réglementaires de 'EPA a
ce sujet ont le potentiel d'affecter considérablement le colit de faire des affaires et la perception des
produits forestiers dans le marché. L'industrie des produits forestiers a, par conséquent, beaucoup en
jeu pour assurer que les délibérations de 'EPA sur ce sujet soient bien informées.

Dans un rapport antéricur, NCASI a examin¢ les bénéfices du cycle de vie pour les GES et la
consommation d'énergie non-renouvelable 1i€ a la récupération de la liqueur noire. Dans 1'¢tude
décrite ici, NCASI étend ce travail a d'autres types de résidus de fabrication de produits forestiers
utilisés pour la production d'énergie dans cette méme industrie (résidus d'usine ligneux, résidus de
traitement des eaux usées et résidus de recyclage du papier). Bien qu'il existe de nombreuses études
sur les impacts du cycle de vie associ€s a la production d'énergie a partir de biomasse, aucune n'a
appliqué 1'approche globale utilisée ici par NCASI pour caractériser les impacts de la production
d'énergie produite a partir de résidus de biomasse de I'industrie.

Dans cette é¢tude, NCASI a comparé des systemes impliquant ['utilisation des résidus de fabrication a
base de biomasse pour I'énergie a des systémes comparables utilisant plutot des combustibles fossiles.
Les résultats indiquent que 1'utilisation des résidus examinés dans cette étude génére des réductions
significatives des GES. La combinaison des résultats de cette étude avec les résultats de 1'étude
précédente de NCASI sur la liqueur noire révele que l'utilisation annuelle de résidus de fabrication, y
compris la liqueur noire, dans I'industric des produits forestiers des Etats-Unis permet d'éviter
I'émission d'environ 181 millions de tonnes d'équivalents CO,, une quantité environ trois fois
supérieure a celle des émissions annuelles directes de CO, provenant de la combustion de
combustibles fossiles par cette industrie.

Cette ¢tude fait partic d'une série de projets en cours de NCASI ayant pour objectif d'aider l'industrie
des produits forestiers et ses parties prenantes a micux comprendre les impacts pour les GES et la
consommation énergétique de l'utilisation de la biomasse foresti¢re comme matiére premicre et
combustible.

Ronald A. Yeske
Octobre 2013
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GREENHOUSE GAS AND FOSSIL FUEL REDUCTION BENEFITS OF USING
BIOMASS MANUFACTURING RESIDUALS FOR ENERGY PRODUCTION IN
FOREST PRODUCTS FACILITIES

TECHNICAL BULLETIN NO. 1016
OCTOBER 2013
REVISED AUGUST 2014

ABSTRACT

This study examined the life cycle greenhouse gas (GHG) and fossil fuel-related implications of using
various manufacturing biomass residuals for energy production at pulp and paper mills and wood
products manufacturing facilities. Woody mill residuals (e.g., bark, sawdust, etc.), wastewater
treatment plant (WWTP) residuals, and paper recycling residuals were studied. Results from an
carlier study of black liquor were also included and extended. Two product systems were compared: a
product system in which the biomass residuals are burned for energy in a forest products industry
facility (biomass energy system), and a product system in which the biomass residuals are disposed of
and fossil fuels are used instead (non-use system). The systems were compared on the basis of a
functional unit of 1 GJ energy output in same form for each system. For each residual type, various
scenarios were evaluated, including one (the typical scenario) that best represents the industry
average. A variety of residual characteristics were subjected to sensitivity analyses. The impacts of
the systems were characterized dynamically, using cumulative radiative forcing attributable to the
GHG emissions from each system over time. Impacts were calculated in terms of the differences
between the biomass and non-use systems over 100 years, expressed as CO,E, as well as the time
required for the net difference in cumulative radiative forcing to reach zero (i.¢., the break-even time).
Reductions in consumption of fossil fuels were also computed.

In the case of woody mill and WWTP residuals, the systems using residuals for energy produced
GHG emissions, not including biogenic CO,, that were more than 98% lower than those from the
systems disposing of the residuals. Paper recycling residuals and black liquor resulted in significant,
but lower, benefits (86.4% and 90.5% reductions in GHG emissions, respectively, in the typical
scenario). Even when biogenic CO, was included in the analysis, over 100 years, the GHG impacts
for typical scenarios involving a) woody mill residuals, b) WWTP residuals, ¢) paper recycling
residuals, and d) black liquor solids were lower than the comparable non-use systems by 116 kg
CO,E/G]J, 295 kg CO,E/GI, 112 kg CO,E/G]J, and 184 CO,E/G]J, respectively. Relative to the
comparable fossil fuel-based systems, fossil fuel consumption was found to be lower by more than
99% for all residuals examined in this study, except black liquor, for which the reduction was 89.8%.
Break-even times ranged from 0 to 1.2 years under typical scenarios.

A gate-to-gate analysis addressing only biogenic GHGs, not considering fossil fuel substitution
benefits, was also performed. In this case, the net GHG impacts over 100 years for typical scenarios
involving a) woody mill residuals, b) wastewater treatment plant residuals, ¢) paper recycling
residuals, and d) black liquor were lower than the comparable non-use systems by 8.5 kg CO,E/G]J,
190 kg CO,E/G]J, 132 kg CO,E/GJ, and 0 kg CO,E/GJ, respectively. The break-even times ranged
from 0 years for black liquor, which comprises 57% of the biomass used by the industry for energy,
to 19.5 years for woody mill residuals, which comprise 37%. For several residuals, the results were
shown to be very sensitive to the parameter value describing the extent to which residuals decompose
in mill landfills, a parameter with significant uncertainty.
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REDUCTION DES EMISSIONS DE GAZ A EFFET DE SERRE ET DE LA
CONSOMMATION D’ENERGIE FOSSILE DUE A L'UTILISATION DE
RESIDUS MANUFACTURIERS DE BIOMASSE POUR LA PRODUCTION
D'ENERGIE PAR LES USINES DE PRODUITS FORESTIERS

BULLETIN TECHNIQUE N° 1016
OCTOBRE 2013
REVISE EN AOUT 2014

RESUME

Cette ¢tude a examing les implications pour les gaz a effet de serre (GES) et l'utilisation de
combustibles fossiles de 'utilisation de divers résidus de biomasse provenant de la fabrication de
produits forestiers pour la production d'énergie a ces usines de fabrication. Les résidus d'usine ligneux
(par exemple, 1'écorce, la sciure de bois, etc.), les résidus de traitement des eaux usées et les résidus
de recyclage du papier ont €t¢ étudiés. Les résultats d'une étude antérieure portant sur la liqueur noire
ont ¢galement été inclus et étendus. Deux systémes de produit ont été comparés: un systéme de
produit dans lequel les résidus de biomasse sont briilés a une usine de fabrication de produits
forestiers pour produire de I'énergie (systeme "énergie de biomasse") et un systeme de produit dans
lequel les résidus de biomasse sont ¢liminés et des combustibles fossiles sont utilisés a la place
(systeme "non utilisation"). Les systémes ont €t€¢ comparés sur la base d'une unité fonctionnelle de
production de 1 GJ d'énergie utilisable et ce, sous la méme forme pour chacun des systémes
comparés. Pour chaque type de résidus, divers scénarios ont été¢ évalués dont un, le scénario typique,
qui représente le mieux la moyenne de l'industrie. Une variété de caractéristiques des résidus a ¢été
soumise a des analyses de sensibilité. Les impacts des systémes ont €t¢ caractérisés de fagon
dynamique, en utilisant le forcage radiatif cumulatif attribuable aux ¢missions de GES de chaque
systéme dans le temps. Les impacts ont été calculés sous forme de différences observées sur 100 ans
entre les systemes "¢énergie de biomasse" et "non utilisation", exprimés en CO,E. Le temps nécessaire
pour observer les bénéfices pour les GES li¢s a l'utilisation de la biomasse et la réduction de la
consommation de combustibles fossiles ont également été calculés.

Dans le cas des résidus d'usine ligneux et des résidus de traitement des eaux usées, les systémes
utilisant les résidus pour la production d'énergie produisent des émissions de GES plus de 98%
inféricures a celles des systemes disposant des résidus lorsque le CO, biogénique est exclus. Les
résidus de recyclage du papier et la liqueur noire présentent aussi des réductions significatives, mais
moins ¢levées (86.4% et 90.5% de réduction des émissions de GES, respectivement, dans le scénario
typique). Lorsque le CO, biogénique est inclus dans l'analyse, les réductions de GES observées sur
100 ans, dans le cas du scénario typique sont de 116 kg de COE/GJ, 295 kg CO,E/GJ, 112 kg
CO,E/GJ et 184 CO,E/GJ pour les résidus d'usine ligneux, les résidus du traitement des eaux usées,
les résidus de recyclage du papier et la liqueur noire, respectivement. La consommation de
combustibles fossiles est plus de 99% inférieure dans les systémes "énergie de biomasse" que dans les
systémes "non utilisation" a I'exception du cas de la liqueur noire pour lequel la réduction observée
est de 89,8%. Dans les scénarios typiques, le temps nécessaire pour observer les bénéfices liés aux
GES varie entre 0 et 1.2 années.

Une analyse plus restreinte, ne portant que sur les émissions de GES biogénique et ne considérant pas
la substitution des combustibles fossiles, a également ¢t€ réalisée. Dans ce cas, les réductions de GES
(systemes "énergic de biomasse" versus systémes "non utilisation") observées sur 100 ans dans les
scénarios typiques sont de 8.5 kg CO,E/GJ, 190 kg CO,E/GJ, 132 kg CO,E/ GJ et 0 kg CO,E/GJ pour

les résidus d'usine ligneux, les résidus du traitement des eaux usées, les résidus de recyclage du papier
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et la liqueur noire, respectivement. Le temps nécessaire pour observer ces réductions varie de 0 an
pour la liqueur noire qui représente 57% de ['énergie produite a partir de biomasse par l'industrie
forestiére a 19.5 ans pour les résidus d'usines ligneux qui en représente 37%. Pour plusieurs résidus,
les résultats se sont avérés €tre trés sensibles a la valeur du paramétre décrivant la mesure dans
laquelle les résidus se décomposent dans les sites d'enfouissement, un parametre avec une incertitude
importante.

MOTS-CLES

résidus de biomasse, énergie, gaz a effet de serre, analyse du cycle de vie

PUBLICATIONS DE NCASI RELIEES

Bulletin Technique No. 984 (Avril 2011). Avantages pours les émissions de gaz a effet de serre et la
consommation d'énergie non renouvelable de la récupération de liqueur noire.
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GREENHOUSE GAS AND FOSSIL FUEL REDUCTION BENEFITS OF USING
BIOMASS MANUFACTURING RESIDUALS FOR ENERGY PRODUCTION IN
FOREST PRODUCTS FACILITIES

TECHNICAL BULLETIN NO. 1016
OCTOBER 2013
REVISED AUGUST 2014

EXECUTIVE SUMMARY

Wood handling and processing activities in log yvards, sawmills, pulp and paper mills, and other forest
products activities produce a significant amount of residuals, most of which consist of black liquor,
bark, sawdust, shavings, and other woody debris. These currently available residuals have long been
used as a source of renewable energy in the forest products industry. In this study, the greenhouse gas
(GHG) impacts attributable to the industry’s use of these materials for energy, compared to not using
them, were assessed.

ES.1 Significance of Findings

Combining the results of this study with the results of the previous NCASI study on black liquor
reveals that, when considering biogenic and non-biogenic life cycle GHG emissions, each year’s use
of manufacturing residuals in the US forest products industry avoids the eventual release of
approximately 181 million tonnes of CO;E. The break-even times (i.c., the times required for the
GHG impacts of using biomass to be the same or less than the impacts of using an alternative source
of energy) range from 0 tol.2 years under typical scenarios, depending on the residual.

An analysis addressing only biogenic GHGs, not considering fossil fuel substitution benefits, was
also performed. Even ignoring fossil fuel avoidance benefits, the annual use of manufacturing
residuals, including black liquor, avoids the eventual release of 5 million tonnes CO,E with the break-
even times ranging from 0 years for black liquor, which comprises 57% of the biomass used by the
industry for energy, to 19.5 years for woody mill residuals, which comprise 37%.

These results have been developed by comparing the GHG emissions from systems using
manufacturing residuals for energy in the forest products industry to the emissions from alternative
systems producing the same amount of energy from fossil fuels while disposing of the residuals by
landfilling or a combination of landfilling and incineration. In cases where it is assumed that the
alternative to burning manufacturing residuals for energy is incineration, the break-even times for all
residuals are zero, whether or not fossil fuel substitution is considered. Where landfilling is assumed
to be the alternative, the results can be very sensitive to assumptions about the degree to which
biomass carbon decomposes in landfills, a parameter with large uncertainty.

Because manufacturing residuals have been used for energy in the forest products industry for many
years, estimates were also made of the time required to show net benefits from ongoing use of
residuals for energy. The results provided strong evidence that the ongoing use of manufacturing
residuals for energy in the forest products industry has been vielding net benefits for many years.

ES.2  Objective
The overall objective of this study was to evaluate the life cycle (cradle-to-final energy analysis)

greenhouse gas and fossil fuel reduction benefits of using forest products manufacturing-related
biomass residuals for energy in forest products manufacturing facilities in contrast to disposal of these
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residuals coupled with production of the same quantity and form of energy using fossil fuels. This
study also incorporates and expands upon the results of a previous NCASI study that analyzed the
greenhouse gas reduction benefits of using spent pulping liquor, known as black liquor, for energy in
the forest products industry

This study also included two secondary objectives: 1) to analyze the emissions of biogenic GHGs
directly released from the units in which the residuals are managed (i.¢., combustion units or landfills,
also called a gate-to-gate analysis)* and 2) to analyze the cumulative emissions attributable to the use
of the residuals for energy as an ongoing, long-standing practice (both in terms of cradle-to-final
energy and gate-to-gate boundaries).

The biomass residuals specifically studied in this project were

e woody mill residuals (e.g., bark, sawdust and other similar manufacturing residuals from
sawmills, panel plants, and pulp and paper mills);

e wastewater treatment plant (WWTP) residuals;

e paper recycling residuals (e.g., old corrugated container (OCC) rejects)?; and

e black liquor (based on the results of an earlier NCASI study).

ES.3 Methods
ES.3.1 Methods for the Cradle-to-Final Energy Analysis

For each type of residual, the study compared two different product systems:

1) one in which the biomass residuals are burned for energy (biomass energy system); and
2) one in which the biomass residuals are disposed of and fossil fuels are used instead to
generate an identical amount and form of energy (non-use system).

More specifically, the methodology used in this study followed life cycle principles by calculating
emissions from “cradle to final energy,” including fuel conversion efficiency. The primary functional
unit emploved in this study was the production of 1 GJ of energy. It is important to note that whether
manufacturing residuals are used for energy or disposed of, the same number of trees would be
harvested and the same quantity of resources would be required to produce the related forest products.

The overall analysis approach employed in this study is as follows. First, for each system component
of the study (size reduction, biomass energy production, alternative fate of the residuals, and fossil
fuel displaced), several scenarios were defined. These scenarios were intended to represent a broad
range of conditions in the US forest products industry. Then, a typical scenario was defined for each
residual type representing the best estimate of average conditions in the US in terms of the system
components mentioned above. The typical scenario was analyzed to determine 1) typical benefits
obtained by using a given residual type, 2) the contribution of each different system component to the
overall results, 3) the sensitivity of various parameters (i.e., biomass properties such as higher heating
value, water content, etc.) to the results, and 4) the timing of emissions. Where possible, each
parameter was analyzed using a base case, low, and high value. Finally, a number of system
configuration scenarios were also analyzed.

! In this gate-to-gate analysis, the benefits of avoided fossil fuel use are not included.
2 Paper recycling residuals are materials removed during processing to eliminate contaminants and yield
reusable fiber. They generally consist of a fiber and plastic fraction.
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The difference in greenhouse gas impact (GHGI) between product systems was determined by
calculating the differences in annual GHG emissions from the systems and determining the
cumulative radiative forcing impacts associated with these differences over time, out to 100 years.
The difference in GHGI between the two systems was calculated twice, once with biogenic CO,
included in the analysis and once with biogenic CO, excluded. In addition to characterizing the total
difference in GHGI over 100 years, this study examined the implications of using biomass residuals
for energy as a function of time. When residuals are bumed for energy, the biogenic carbon is
immediately released to the atmosphere. In contrast, residuals placed into landfills degrade and
release the carbon over time? In such cases, the emissions from the biomass energy system could
sometimes be higher in the short term than those from the non-use system, but the emissions from the
non-use system typically overtake those from the biomass energy system relatively quickly. For each
residual, this study computed the number of years required for the cumulative radiative forcing
associated with the emissions from the non-use system to equal the cumulative radiative forcing
associated with the emissions from the biomass energy system (referred to as the “break-even time”
in this report). After this point, the cumulative radiative forcing associated with the non-use system
remains higher than that associated with the biomass energy system for the remainder of the 100-year
period. Dynamic calculations of cumulative radiative forcing were used in the analysis rather than
conventional global warming potentials because the intent was to capture the time-dependent impacts
of each system, which is not possible using global warming potentials which assess cumulative
radiative forcing over a single period (e.g., 100 years).

The difference in fossil fuel consumption between the two systems was also calculated.
ES.3.2 Methods for Additional Analyses

In addition to the life cycle analyses described above, two secondary analyses were undertaken.

The first involved limiting the analysis to the fate of the biomass carbon, without regard to fossil fuel
substitution benefits. In this analysis, the two compared systems (i.c., the biomass energy system and
the non-use system) were compared in terms of the emissions coming directly out of the units
receiving the residuals (i.e., combustion units or landfills). In the case of paper recycling residuals,
only the fiber fraction was considered as the focus here was on the fate of the biomass carbon. The
results were computed for two indicators: difference in GHGI over 100 years and break-even time.

The second analysis consisted of changing the frame of analysis to evaluate the cumulative emissions
attributable to the ongoing use of the residuals. For this analysis, a different functional unit was used,
defined as the yearly production of 1 GJ of energy as an ongoing practice. The differential GHGI
indicator was computed on a yearly basis so as to estimate when in the past the practice would have
had to begin in order for the difference in GHGI to become zero in 2014. These results were
computed both for the full life cycle (i.e., including fossil fuel substitution) and for the more
constrained analysis looking only at the biogenic GHG emissions from the units receiving the
residuals.

* The results of an earlier study of the benefits of using black liquor are also included in this report. For black
liquor, it is difficult to construct an alternative fate scenario because the material is integral to pulp production.
Nonetheless, in the earlier study it was assumed that, if not used in the kraft recovery cycle, black liquor would
be incinerated or treated in acrobic wastewater treatment plants. In both cases, the carbon returns to the
atmosphere far too rapidly for carbon storage to be important in the calculations. It was assumed that all carbon
is emitted as biogenic CO.. If, however, some of the carbon was emitted as methane, the benefits of using the
liquor in the kraft recovery cycle would be greater than estimated in the previous study.
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ES.4  Results from the Cradle-to-Final Energy Analysis, Including the Benefits of Displacing
Fossil Fuels

ES.4.1 Difference in GHGI, Including Biogenic CO,

Table ES.1 summarizes the differences in life cycle GHG impact, over 100 years, between the
systems using residuals for energy and the systems using fossil fuels when biogenic CO; is included
in the emissions. The negative values in this table indicate that the biomass energy system produced
less impact (a reduction) compared to the non-use system. The weighted average reduction observed
in the biomass energy system compared to the non-use system (including all residuals and black
liquor) was 158 kg CO,E/GJ. Given current fuel consumption, this means that the annual use of
manufacturing residuals (including black liquor) in the industry avoids the eventual release of
approximately 181 million tonnes COE . The reduction occurs across a range of system
configuration scenarios (boiler type, assumptions about the displaced fossil fuel, the GHG intensity of
the electricity grid, and the level of cogeneration at forest products facilities) and without affecting
the amount of wood harvested or the amount of forest products produced.

Table ES.1 Difference in Total Life Cycle GHG Emissions (including Biogenic CO,) over 100
Years: Biomass Energy System Compared to Comparable Fossil Fuel-Based System
Where the Residuals are Disposed

Differential GHGI:
I i, Difference in _Emissions _Impact for
Typical Scenario
kg COEG)
Woody mill residuals -116*
WWTP residuals -295
Paper recycling residuals -112
Spent liquor (incl. black liquor)t -184
Weighted average -158

* The results for woody mill residuals are very sensitive to the parameter used to characterize the extent to which these
residuals decompose in landfills. The results shown here are based on the most conservative (i.e., least decomposition in the
landfill) of several parameter values used by EPA for various purposes. Other values used by EPA, based on IPCC
guidelines, yield far larger benefits (-295 kg CO,E/GJ). tThe various analyses were performed for black liquor only, which
represents approximately 92% of the total spent liquor. In computing the weighted averages, it was assumed that black
liquor was representative of any spent liquor.

ES.4.2 Relative Difference in GHGI, Excluding Biogenic CO,

Table ES.2 summarizes the differences in life cycle GHG impacts, over 100 years, between the
systems using residuals for energy and the systems using fossil fuels when biogenic CO; is excluded
from the life cycle emissions. The negative results in this table indicate that the biomass energy
system produces a smaller greenhouse gas impact than the non-use system. Using woody mill
residuals and WWTP residuals for energy produces a reduction in impact from non-biogenic CO,
GHGs of more than 98% compared to the non-use systems. Paper recycling residuals also result in
significant, but lower, benefits (86.4% reduction in the typical scenario) mainly because these
residuals are comprised of a portion of plastic. The previous study of black liquor by NCASI showed
emissions of non-biogenic CO, GHGs that were lower by 90.5% for a system using black liquor in
the kraft recovery system compared to a comparable system based on fossil fuels. The weighted
average reduction in non-biogenic CO, GHG impact observed in the biomass energy system
compared to the non-use system (including woody mill residuals, WWTP residuals, recycling
residuals and black liquor) was 93.7% when compared to the non-use systems.
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Table ES.2 Life Cycle GHG Emissions (Not Including Biogenic CO;) over 100 Years: Percent
Difference in GHG Impact between the Biomass-Based System and the Comparable Fossil Fuel-
Based System Where the Residuals are Disposed

Relative GHGIL:

Residual Type Difference in Typical Scenarios
(%)

Woody mill residuals -98.7%

WWTP residuals -98.7

Paper recycling residuals -86.4

Spent liquor (incl. black liquor) -90.5

Weighted average -93.7

* The results for woody mill residuals are sensitive to the parameter used to characterize the extent to which these residuals
decompose in landfills. The results shown here are based on the most conservative (i.e., least decomposition in the landfill)
of several parameter values used by EPA for various purposes. Other values used by EPA, based on IPCC guidelines, yield
a difference of -99.2%.

ES.4.3 Emissions Timing

While not traditionally considered in LCA studies, the timing of emissions can be an important
consideration for certain policy discussion/design contexts. When residuals are burned for energy, the
biogenic carbon is immediately released to the atmosphere. In contrast, residuals placed into landfills
release carbon over time. This delay is one of the reasons why forest biomass energy systems could
initially emit more GHGs than the corresponding fossil fuel systems which dispose of the residuals.
In a relatively short period, however, the cumulative radiative forcing associated with emissions from
the fossil fuel systems becomes greater than that from the corresponding biomass systems due to the
GHGs (including methane) produced by the decaying residuals and the GHG emissions from fossil
fuel combustion. An assessment performed to address the timing of benefits produced the results
summarized in Table ES.3. The results indicate that, when fossil fuel substitution is considered, it
takes from 0 to 1.2 years for the cumulative radiative forcing associated with the biomass energy
system to be less than that associated with the non-use system.

Table ES.3 Time for Biomass Energy Systems to Have Lower Cumulative Radiative Forcing from
GHG Emissions (Including Biogenic CO,) Than the Corresponding Non-Use Systems

Break-Even Time:

Residual Type Typical Scenarios
(vears)

Woody mill residuals 1.2%

WWTP residuals 0

Paper recycling residuals 0

Spent liquor (incl. black liquor) 0

Weighted average 0.5

* The results for woody mill residuals are sensitive to the parameter used to characterize the extent to which these residuals
decompose in landfills. The results shown here are based on the most conservative (i.e., least decomposition in the landfill)
of several parameter values used by EPA for different purposes. Other values used by EPA, based on IPCC guidelines, yield
a break-even time of 0.5 years.
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ES.4.4 Fossil Fuel Consumption

Table ES.4 summarizes the results obtained for the Fossil Fuel Consumption indicator. The negative
values in this table indicate that the biomass energy systems use less fossil fuel than the
corresponding non-use systems. For all residual types analyzed in this report (not including black
liquor), considering all system configuration scenarios and sensitivity analyses performed, it was
shown that fossil fuel consumption was lower by more than 99% in the biomass energy systems
compared to the non-use systems. Note that a previous study by NCASI showed 89.8% lower fossil
fuel consumption for a system using black liquor when compared to a scenario based on fossil fuel.
The weighted average reduction in fossil fuel consumption observed in the biomass energy system
compared to the non-use system (including all residuals and black liquor) was 93.8% when compared
to the non-use systems.

Table ES.4 Fossil Fuel Consumption: Percent Difference between the Biomass-Based Systems and
the Comparable Fossil Fuel-Based Systems Where the Residuals are Disposed

Relative Fossil Fuel
Consumption:

S a iy Difference in Typical Scenarios

(%)
Woody mill residuals -100
WWTP residuals -99.3
Paper recycling residuals* -99.9
Spent liquor (incl. black liquor) -89.8
Weighted average -93.8

*Considering that the plastic fraction of paper recycling residuals is not a new input of fossil fuel.

ES.5 Results from Additional Analyses
ES.5.1 Analysis of Biogenic GHGs, Ignoring Fossil Fuel Displacement (Gate-to-Gate Analysis)

The results presented above were computed using a life cycle approach that considered the fossil fuels
being displaced by biomass residuals. The typical scenarios for the two product systems (one system
using residuals for energy and the other system managing the residuals by some other means) have
also been compared in terms of the emissions coming directly out of the units receiving the residuals
(i.e., combustion units or landfills). In this analysis, the benefits of fossil fuel substitution were
ignored.

As shown in Table ES.5, even in this highly constrained analysis, using the biomass residuals for
energy generation resulted in lower GHG impact. A previous, similarly constrained analysis on black
liquor assumed that the alternative management scenario would involve returning the biogenic carbon
in the liquor to the atmosphere. To be conservative, it was assumed in that study that the carbon
would return to the atmosphere as CO, via incineration or treatment in acrobic wastewater treatment
plants. This resulted in net zero biogenic GHG releases for energy production compared to an
alternative fate. The reduction in biogenic GHG emissions impact over 100 years associated with the
use of all manufacturing residuals (weighted according to usage), including black liquor, was shown
to be 4.6 kg CO,E/GJ. Given current fuel consumption, this means that the annual use of
manufacturing residuals (including black liquor) in the industry avoids approximately 5 million
tonnes CO;E.
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When the benefits of fossil fuel displacement are ignored, it takes longer for the biomass energy
systems to arrive at the point where cumulative radiative forcing is lower than for the corresponding
non-use systems. Considering only biogenic emissions, the break-even times ranged from 0 to 19.5
years.

Table ES.S Results of Analysis of Biogenic GHGs, Ignoring Fossil Fuel Displacement

b Differential GHGI Break-Even Time
" (ke COE/GJ) (years)

Woody mill residuals -8.5% 19.5%
WWTP residuals -190 5.9
Fiber fraction of paper recycling residualsT -132 7.7
Spent liquor (incl. black liquor) 0 0
Weighted average -4.6 7.6

* The results for woody mill residuals are very sensitive to the parameter used to characterize the extent to which these
residuals decompose in landfills. The results shown here are based on the most conservative (i.e., least decomposition in the
landfill) of several parameter values used by EPA for various purposes. Other values used by EPA, based on IPCC
guidelines, yield far larger benefits (-187 kg CO,E/GJ) and far shorter break-even times (6.6 years). T In addition to
biomass, paper recycling residuals contain plastics which are produced from fossil fuels. For the purpose of the biomass
carbon fate analysis, only the biomass fraction was considered.

ES.5.2 GHG Emissions from Ongoing Use of Residuals for Energy Production

The analysis above examined the impact over time associated with producing 1 GJ of energy on a
one-time basis. The practice of burning residuals for energy, however, is a long-standing one in the
forest products industry. It is also of interest, therefore, to examine the net impact from using
residuals for energy on an ongoing basis. To do this, one can compare two facilities that are identical,
except that one burns residuals for energy year after year while the other facility disposes of the
residuals and uses fossil fuels for energy instead. Table ES.6 below, based on the typical scenarios
used elsewhere in this study, shows the year when ongoing practices would have to have been
initiated in order for the facilities using the residuals for energy production to show net benefits, in
terms of cumulative radiative forcing, in 2014. The table also contains information on the industry’s
past use of these materials for energy. In the worst case, the use of woody mill residuals for energy
without considering avoided fossil fuel emissions, the practice would have had to have started in the
late 1970s in order for the “carbon debt” to be eliminated. In fact, woody mill residuals have been
used for energy in the solid wood industry since the 1800s and in the paper industry since the early
decades of the 1900s. The evidence is strong, therefore, that any carbon debt that might have been
incurred in using manufacturing residuals for energy was eliminated long ago.
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viii
Table ES.6 Ongoing Use of Residuals for Energy Production: Comparing Facilities
Using Biomass Residuals for Energy with Similar Facilities Using Fossil Fuels
for Energy and Disposing of the Residuals
Year in the Past When
Ongoing Practice Would
Mg a0 Be AL | ey st i Ui
; Residuals for Eneroy
Eorcine from the Two
Eacilities To Be in 2014
(under typical scenario)
: : Wood residuals have been used in
;Y;E;azzgeff:)tsssﬁffiis 2012%* saw mills going back to the mid-
1800s and in paper mills back to the
Woody mill early decades of the 1900s. AF&PA
residuals Without benefits of statistics date to 1971, at which point
the displaced fossil 1979* woody mill residuals represented 7%
fuels of the fuel (16% of the biomass)
burned at pulp and paper mills.
With benefits of the 2014 NCASI statistics on WWTP
WWTP dlsplaced foss;l fuels residuals mz}nagement go back to
residuals Without benefits of 1979, at which point 11% of these
the displaced fossil 2004 residuals was being burned for
fuels energy.
With benefits of the 2014
Paper displaced fossil fuels NCASI has published information
recycling Without benefits of showing the use of recycling
residuals the displaced fossil 2001 residuals for energy in 1975.
fuelst
With benefits of the The burning of kraft black liquor for
displaced fossil fucls 2014 energy and chemicals dates to before
Spent liquor the .1 9.505.. Based on AF&PA
(incl. black . . statistics, in 197 1, 35% of the fuel
liquor) Without benefits of (84% of the biomass) burned at pulp
the displaced fossil 2014 and paper mills was black liquor. By
fuels 1980, this had increased to 40% of

the fuel (79% of the biomass).

* The results for woody mill residuals are very sensitive to the parameter used to characterize the extent to which these
residuals decompose in landfills. The results shown here are based on the most conservative (i.e., least decomposition in the
landfill) of several parameter values used by EPA for various purposes. Other values used by EPA, based on IPCC
guidelines, yield dates of 2013 and 2003 when the benefits of displaced fossil fuels are included and excluded, respectively.
tFiber fraction only.

ES.6

Conclusions

In this study, the GHG and fossil fuel-related impacts of using woody manufacturing residuals,
recycling residuals, and wastewater treatment plant residuals for energy production within the forest
products industry have been analyzed using life cycle principles and other methods. A previous study
of the use of black liquor for producing energy and pulping chemicals has also been updated and
expanded. It has been shown that using all types of residuals for energy produces benefits both in
terms of reduced fossil fuel consumption and reduced greenhouse gas emissions impacts. This result
is valid across a range of system configuration scenarios (boiler type, assumptions about the displaced
fossil fuel, the GHG intensity of the electricity grid, and the level of cogeneration at forest products
facilities), residual characteristics (¢.g., heating value, moisture content), and whether or not the
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benefits from fossil fuel substitution are considered. These findings hold true whether biogenic CO,
is included in the analysis or excluded by giving it an emission factor of zero (equivalent to what is
sometimes called “carbon neutrality”). The benefits occur without affecting the amount of wood
harvested or the amount of wood products produced.

It was shown that it takes from O to 1.2 years for the cumulative radiative forcing associated with
emissions from the biomass energy system to be lower than that of the corresponding non-use system.
Even ignoring the benefits of displacing fossil fuel and limiting the analysis to biogenic emissions,
the cumulative radiative forcing impacts associated with emissions from the biomass energy systems
are lower than those from the non-use systems in times ranging from 0 years for black liquor, which
comprises 57% of the residuals used by the energy for industry, to 19.5 years for woody mill residuals
which comprise 37% of that used by the industry.

These results have been developed by comparing the GHG emissions from systems using
manufacturing residuals for energy in the forest products industry to the emissions from alternative
systems producing the same amount of energy from fossil fuels while disposing of the residuals by
landfilling or a combination of landfilling and incineration. In cases where it is assumed that the
alternative to burning manufacturing residuals for energy is incineration, the break-even times for all
residuals are zero, whether or not fossil fuel substitution is considered. Where the alternative is
assumed to be landfilling, results can be very sensitive to assumptions about the degree to which
biomass carbon decomposes in landfills, a parameter with large uncertainty.

When considered as an ongoing practice (€.g., ongoing production of 1 GJ energy per year), and
when displaced fossil fuels are considered, net benefits from using residuals for energy are observed
in less than two years. In the case where the benefits of displacing fossil fuels are ignored, the break-
even times are longer. Even in the worst case, however, which is the ongoing use of woody mill
residuals for energy without considering fossil fuel substitution, any “carbon debt” would be
climinated if the practice began before the late 1970s. Woody mill residuals have been used for
energy in solid wood manufacturing since the 1800s and in paper mills since the early decades of the
1900s, providing strong evidence that any carbon debt incurred in the past from using manufacturing
residuals for energy in the forest products industry was eliminated many years ago.

The GHG emissions reduction benefits of using manufacturing residuals for energy in the forest
products industry are large. Given current fuel consumption, the use of manufacturing residuals
(including black liquor) in the industry for one year avoids an emissions impact of approximately 181
million tonnes CO,E, equal to approximately three times the annual direct emissions associated with
the combustion of fossil fuels in the forest products industry.
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GREENHOUSE GAS AND FOSSIL FUEL REDUCTION BENEFITS OF USING
BIOMASS MANUFACTURING RESIDUALS FOR ENERGY PRODUCTION IN
FOREST PRODUCTS FACILITIES

1.0 INTRODUCTION AND BACKGROUND
1.1 Background

The use of wood for energy has attracted considerable attention as a greenhouse gas mitigation option
(FAO 2008). The United States (US) and Canada are among the largest OECD* users of wood for
industrial bioenergy, primarily from indirect sources including black liquor and other manufacturing
residuals (FAQO 2008, Steierer 2007). Wood harvesting and handling, as well as processing activities
in log vards, pulp and paper mills, sawmills, and other forest products activities produce a significant
amount of residuals, most of which consist of bark, sawdust, shavings, and harvest residuals and other
woody debris. These residuals are increasingly being used as a source of renewable energy. Often,
however, the residuals that are not beneficially used are either incinerated or placed in a municipal or
on-site industrial landfill.

Recent years have seen a rise in both the interest in substituting biomass for fossil fuels and in the
skepticism about the greenhouse gas (GHG) benefits of this substitution. While programs that
promote the use of biomass as a substitute for fossil fuel have important connections to the issues of
energy security and economic sustainability, it is the questions about greenhouse gas mitigation
benefits that have been at the center of the debate on whether and how to increase the reliance on the
use of biomass for energy.

An important distinction between biomass carbon (also known as biogenic carbon) and the carbon in
fossil fuels is that biogenic carbon was only recently removed from the atmosphere. When biomass is
burned, decays, or is otherwise oxidized, the resulting CO, is returned to the atmosphere. The net
transfers of biogenic carbon to the atmosphere can be zero if the uptake of carbon (in CO,) by
growing trees is equivalent to the biogenic carbon released in the combustion and decay of biomass
(sometimes referred to as representing “carbon neutrality”). Where the amounts of biogenic CO, that
return to the atmosphere are less than the amounts removed, the difference represents increases in
stocks of stored carbon (net removals from the atmosphere). Where net returns are greater than the
amounts removed, the difference represents depleted stocks of stored carbon.

The net transfers of biogenic CO, to the atmosphere associated with the production and use of
biomass can be used to characterize the GHG emissions associated with a biomass energy system,
often called the “carbon footprint” of the system. Understanding the impacts of using biomass for
energy, however, requires a different analytical framework than used for a carbon footprint. In
studying the impacts of using biomass for energy, one must consider how that energy might be
produced if biomass was not used and the fate of the biomass if not used for energy. In this study, the
objective was to understand the impacts of using biomass for energy so the life cycle emissions from
a system using biomass for energy are compared to the life cycle emissions from alternative systems
where the biomass undergoes an alternative fate and fossil fuels are used to produce an equivalent
amount of energy.

* Organisation for Economic Co-operation and Development.
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1.2 Review of LCA Studies

In recent years, there has been a rapidly increasing number of life cycle assessment (LCA) studies of
woody biomass residual energy systems. Table 1.1 provides an overview of the main studies recently
published that compared woody biomass residual energy systems with fossil fuel-based energy
systems and focused on direct energy production from the residuals, not including studies looking at
liquid biofuels. Only studies published in the peer-reviewed literature are presented in this table. The
overview does not purport to be exhaustive.

It can be seen from Table 1.1 that these studies have mainly focused on electricity generation and
direct heating and that, in cases where the authors looked at the use of woody biomass residuals by
forest products facilities (¢.g., sawmills), they typically did not consider alternative fates for the
residuals. It is also interesting to note that there are very few studies covering other manufacturing
residuals from the forest products industry, such as wastewater treatment residuals and paper
recycling residuals, and their use for energy production.

In addition, while not traditionally considered in typical LCA studies, the timing of emissions may be
an important consideration for certain policy discussion/design contexts. When residuals are burned
for energy, the biogenic carbon is immediately released to the atmosphere. In contrast, residuals
placed into landfills or left on forest sites degrade slowly, releasing carbon over time. In these cases,
the emissions from burning biomass for energy could be higher in the short term than those associated
with disposing of the biomass, but this is generally compensated for relatively quickly by the benefits
from fossil fuel substitution or benefits from avoiding the disposal emissions of the biomass residuals.
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Table 1.1 Published Studies Regarding Life Cycle GHG Mitigation Benefits
for Biomass Residuals Energy Systems

EPA-HQ-2015-007434 Interim 2

Typeof
Fassil Facility in .
Biomass Type |  Fuel Which the A"g;;;‘;‘;‘;igfw Migﬂagm*
Offset Biotuel Is &
Lsed
Agricultural
residuals,
Bomanand | energy crops,
Turnbull forest harvest ( Cooaér) lalrfti /porve;lﬂl Not considered >90% a Il\igztlble
(1997) residuals and pow plants/puip PP
sawmill
residuals
46% landfilling,
()
Mann and Various woody Coal US power 4% mu} ch or o/t Not
Spath residuals (power, lants conversion to 123% available
(2001) cofiring) P short-lived
products
Robinson Forest harvest Coal US power Not
ctal and agriculture (power, llzmts Not considered ~ 95% applicable
(2003) residuals cofiring) P PP
Wihersaari | Forest harvest Finnish power | Decomposition in Not
> [)
(2005) residuals Coal, peat plant forest 5% available
Forest harvest (e}::lgrnan
residuals, ey German power
Pehnt : mix . o Not
woody biomass plants and Not considered 85-95% )
(20006) (power, applicable
energy crops, home homes
waste wood heating)
Power plants
Fuel wood, Coal (imports to
sawdust, wood (power, Norway),
Petersen pellets cofiring) Norwegian Not
Raymer " . 1 I Not considered 81-98% licabl
(2006) demolition and oi omes, applicable
wood, (home sawmills, large
briquettes, bark | heating) combustion
facilities
Forest harvest
Kirkinen et reslduals (other Coal, Finnish energy | Decomposition in Not <20
biomasses not .
al. (2008) ) natural gas sector forest available years}
considered
here)
Various
Cherubini Forest harvest fOSSSéth)erls Not
etal. ) v Various Unknown 70-98% .
(2009) residuals heat, applicable
power and
CHP

(Continued on next page. See notes at end of table.)
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Table 1.1 (Cont'd)
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Tyvpeof
_ Fossil Fuel Fac_lhty in Alternative GHG
Biomass I'ype Offset Which the Fate Mitisation”
Biofuel 1s Considered g
Lsed
US Great
Froese et al. ForesF harvest | Coal (power, Lakes region | Not considered 100% Not
(2010) residuals cofiring) applicable
power plants
Natural gas,
Jonesetal. | Forestharvest |y inaic’oil | Unspecified | Bumnatlanding | = 40-50%3¢ | ot
(2010) residuals (heat) applicable
Sawmill
Puettmann rtéls?é?;iz Natural gas Not
and Lippke ’ (heat, US sawmills | Not considered 57-66%§ )
pellets, forest applicable
(2012) power)
harvest
residuals
Repo et al. Forest harvest Cgal, heavy Unsp egﬁed Decomposition o <100
. oil, natural Finnish . 29-81%**
(2012) residuals S in forest years
gas facility
Ruhul Kabir | A8ricultural .
residuals, Coal (power, Canadian . o Not
and Kumar f I firi ) Not considered 74-88%* licabl
2012) orest harvest cofiring) power plants applicable
residuals
Zanchi et al. | Forest harvest Coal, oil, Austrian Decomposition 76-8504* 0-16
(2012) residuals natural gas power plants in forest ? years
Coal, natural
gas (heat and Biogenic carbon
ga;dzzlﬁ) Black liquor power); US U: I;I;lﬁﬁ?sd released into 69-92% a Il\ilgztlble
: clectricity | PP CO, PP
grid

“Percent for full substitution; for cofiring situations the mitigation pertains to the cofire rate (e.g., if 10% fossil fuel is
replaced by biomass and emissions decrease by 9%, mitigation of 90% is assigned); includes all GHGs excluding biogenic
CO,. T Mitigation greater than 100% due to avoided end-of-life methane emissions. fEstimated. §One of the reasons why
Puettmann and Lippke obtained lower mitigation results than other authors for manufacturing residuals is that they allocated
a fraction of the load from manufacturing to the residuals. **Values at 100 years.

2.0

STUDY OBJECTIVES

The main objective of this study was to evaluate the life cycle (cradle-to-final energy analysis)
greenhouse gas impact (GHGI) and fossil fuel reduction benefits of using various forms of forest
biomass residuals (manufacturing-related) for energy production in forest products manufacturing
facilities in contrast to no beneficial use of these residuals coupled with production of the same

quantity and form of energy using fossil fuels. The total 100-year and yearly impacts were
investigated.

The study also included two secondary objectives: 1) to analyze the greenhouse gas impact from the
emissions of biogenic GHGs released from the units in which the residuals are managed (i.e.,
combustion units or landfills, gate-to-gate analysis); and 2) to analyze the cumulative greenhouse gas
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impact associated with the net emissions attributable to the use of the residuals for energy as an
ongoing, long-standing, practice (both in terms of cradle-to-final energy and gate-to-gate boundaries).

The biomass residuals studied in this project were

o woody mill residuals (e.g., bark, sawdust, and other similar manufacturing woody residuals
from sawmills, panel plants, and pulp and paper mills);

e wastewater treatment plant (WW'TP) residuals; and

e paper recycling residuals (e.g., old corrugated container (OCC) rejects)’.

For each type of residuals, the study compared a base case of no beneficial use of residuals (including
their alternative fates) with 100% use for energy generation. Note that whether or not these residuals
are used for energy production, the same number of trees would be harvested and the same quantity
of resources would still be required to produce the related forest products. In addition to heat
production, the study also included combined heat and power (CHP) as a second option for using the
residuals. Other options for processing or using the wood residuals (e.g., torrefaction, gasification,
hydrolysis and fermentation, other beneficial uses) were not analyzed.

3.0 INTENDED APPLICATION AND TARGETED AUDIENCE

The intended application is to inform the discussion and development of policies that require an
understanding of the impacts of using biomass-based manufacturing residuals for energy at forest
products manufacturing facilities. The targeted audience of this report is individuals interested in
understanding these impacts.

4.0 METHODS
4.1 Cradle-to-Final Energy Analysis
4.1.1 Overview Methodology Employed

Life Cycle Assessment (LCA) is the “compilation and evaluation of the inputs, outputs and the
potential environmental impacts of a product system throughout its life cycle, ” the life cycle being
“consecutive and interlinked stages of a product system, from raw material acquisition or generation
from natural resources to final disposal” (ISO 2006a, p. 2).

LCA principles and methodology are framed by a set of standards (ISO 2006a, b) and technical
reports and specifications (ISO 2002, 2012a, b) from the International Organization for
Standardization (ISO). ISO describes LCA methodology in four phases:

1) Goal and scope definition, in which the aim of the study, the product system under study, its
function and functional unit, the intended audience, and the methodological details on how
the study will be performed are defined;

2) Life cycle inventory analysis (LCI), which is the “phase of life cycle assessment involving
the compilation and quantification of inputs and outputs for a product throughout its life
cycle ”(ISO 2006a, p. 2);

* Paper recycling residuals are materials removed during processing to eliminate contaminants and yield
reusable fiber.
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3) Life cycle impact assessment (LCIA), which is the “phase of life cycle assessment aimed at
understanding and evaluating the magnitude and significance of the potential environmental
impacts for a product system throughout the life cycle of the product™ (ISO 2006a, p. 2); and

4) Life cycle interpretation, which is the “phase of life cycle assessment in which the findings
of either the inventory analysis or the impact assessment, or both, are evaluated in relation to
the defined goal and scope in order to reach conclusions and recommendations™ (ISO 2006a,

p.2).
This study

o used widely accepted LCA concepts, such as those described in LCA ISO standards 14040 and
14044 (International Organization for Standardization (ISO) 2006a, b);

e was built on the approaches by others [¢.g., US Environmental Protection Agency (EPA),
Consortium for Research on Renewable Materials (CORRIM)];

e was based on known and established competitive materials and alternative fates for biomass
residuals; and

e did not consider any “export” of the residuals outside the forest products industry (e.g., to
utilities).

More specifically, the methodology used in this study followed life cycle principles, by calculating
emissions from “cradle to final energy” including fuel conversion efficiency. However, a simplified
(streamlined) LCA methodology was applied. Streamlining generally can be accomplished by
limiting the scope of the study or simplifying the modeling procedures, thereby limiting the amount
of data or information needed for the assessment (Todd and Curran 1999). Many different
streamlining approaches can be applied. In this study, two main approaches were taken: limiting the
impact assessment to two indicators (global warming, fossil fuel consumption) and using generic
information for the most part. Because of this, this study does not fully comply with ISO 14044
requirements for comparative assertions disclosed publicly. However, the study aligns as much as
possible with this standard.

4.1.2  Functions and Functional Units

In this study, the primary functional unit was the production of 1 GJ of energy. The product systems
being compared also fulfilled an additional implicit function, which is the management of the quantity
of residuals required to produce 1 GJ of energy. This is further discussed in Section 4.1.4.

4.1.3  Scenario and Sensitivity Analyses

The overall analysis approach employed in this study is depicted in Figure 4.1. First, for each system
component of the study (size reduction, biomass energy production, alternative fates of the residuals
and fossil fuel displaced), possible scenarios were defined. These scenarios were intended to represent
a broad range of conditions in the US forest products industry.

Then, a typical scenario was established for each residual type as the best estimate for representing
average conditions in the US in terms of the different system components mentioned above. The
typical scenario was analyzed to determine typical benefits obtained by using a given residual type,
the contribution of each different system component to the overall results, the sensitivity of various
parameters (e.g., higher heating value, water content, etc.) to the results, and the effect of time on the
results. Where possible, each parameter was analyzed using a base case, low, and high value, and the
base case values were derived from EPA. Perturbation analyses were also performed. The general
idea behind perturbation analyses is that perturbations of the input parameters propagate as smaller or
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larger deviations to the resulting output (Heijungs and Kleijn 2001). The objectives of perturbation
analyses are to provide 1) a list of those input parameters for which a small imprecision already leads
to important changes in the results, and 2) interesting suggestions for improving the environmental
performance of the system. For each parameter tested in sensitivity analysis, a perturbation analysis
was also performed and a sensitivity ratio was calculated as outlined below.

Sensitivity ratio = Percent change in output variable/Percent change in input variable

The input variable is the parameter tested in sensitivity analysis while the output variable is a given
environmental indicator (see more detail in Section 4.1.6). For instance, a sensitivity ratio of +1.0
means that the score of the environmental indicator increases by 1% when the parameter value is
increased by 1%. The more negative an environmental indicator score, the better the performance of
the biomass energy system compared to the non-use system. The more positive or the more negative a
sensitivity ratio is, the more sensitive a parameter is.

1) DEFINITION OF SYSTEM CONFIGURATIONS SCENARIOS

Size Biomass Alternative Fossil
fuel

. Energy
Reduction Production fates displaced

2) DEFINITION OF TYPICAL SCENARIO

Industry-average

3) ANALYSIS OF TYPICAL SCENARIO 4) ANALYSIS OF SYSTEM
CONFIGURATION SCENARIOS

COMBINATIONS

Contribution ;esr;‘;:‘st"gsﬁ'; Analysis of
analyses timing of
T analyses cE
Contribution of Heot of emissions
systems’ £ eet o Break-aven
components individus times
e parameters s

Analysis of
benefits
Twpical
benefits

Analysis of the benefits
Average, min and max

Figure 4.1 Study Overall Approach for the Life Cycle Based Analyses
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4.1.4  Product Systems Studied, System Boundaries, and Allocation

For each type of residual, the study compared a base case of no beneficial use of residuals (while
accounting for their alternative fate) with 100% use for energy generation. The different product
systems studied and compared in this study are discussed next. The general approach was to include
within the system boundary only the processes that were different between the biomass and non-use
systems.

4.1.4.1 Woody Mill Residuals

Major sources of manufacturing residuals include sawmills, panel plants, and pulp and paper mills.
These residuals consist primarily of bark and fine residuals (¢.g., sawdust, planer shavings,
sanderdust). In this study, all woody mill residuals were considered as a whole, in a single analysis.
Sensitivity analyses were performed to encompass the variability in residual types (see Section 5.1).

Figure 4 2 illustrates the two product systems that were compared in the case of woody mill residuals.

1) Biomass Energy System: Production of 1 GJ of energy (heat or combined heat and power)
using manufacturing residuals.

2) Non-Use System: Production of 1 GJ of energy (in the same form as in #1) using fossil fuels
and alternative fate of the residuals.

Figure 4.2 also shows that the accounting started with the manufacturing-related biomass residuals
and ended at the point at which the energy has been generated. All of these materials would be
generated whether or not they would be used for energy generation, and thus there should be no
effects on upstream processes attributable to the use of the materials for energy. Therefore, upstream
emissions from the production of these materials were assumed to be the same for both systems and
they were not included in the analysis.

In some cases, size reduction of manufacturing residuals is required. As depicted in Figure 4.2, three
scenarios were considered regarding size reduction (SRO: no size reduction, SR1: size reduction in
mobile chipper, and SR2: size reduction in stationary chipper). These processes, as well as any related
upstream emissions, were included in the system boundary of the biomass energy system only as they
were considered to be unnecessary in the non-use system. The system boundary of the biomass
energy system also included the processes required to produce the energy at forest products facilities.
Five system configuration scenarios were considered: heat production only in a stoker boiler (SB),
heat production only in a fluidized bed boiler (FB), and three levels of combined heat and power
(CHPI1, CHP2, and CHP3) in which the heat is produced in a stoker boiler.

The non-use system included the upstream emissions for producing the fossil fuel and the energy
production processes at forest products facilities or utilities. The energy produced was set to be in the
same form as in the biomass energy system. Figure 4.2 shows the different system configurations that
were analyzed regarding energy production in the non-use system. It was assumed that heat could be
produced in forest products facilities using either coal (A) or natural gas (B). Electricity production at
utilities (see Section 5.1) was assumed to be represented by the US average grid (C), coal (D), or
natural gas combined cycle (E). When using woody mill residuals to produce 1 GJ of energy, an
implicit secondary function is accomplished: the management of the quantity of residuals necessary to
produce 1 GJ of energy (Qr). For the two compared systems to be equivalent, it was necessary to
expand the boundary of the non-use system to account for an alternative fate for these residuals.
Figure 4.2 shows the two scenarios that were considered for the alternative fate of residuals in the
non-use systems: 1) placed in landfills (MR1), and 2) incinerated without recovering the energy
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(MR2). The typical scenario definition and rationale, and more details on the various unit processes
involved in both systems, are provided in Section 5.1.

BIOMASRS ENERGY SYETEM HON-VEESYSTEM
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Figure 4.2 Compared Product Systems for Woody Mill Residuals

4.1.4.2 WWITP Residuals

Another manufacturing residual that was included in the study is wastewater treatment plant (WW'TP)
residuals. Figure 4.3 illustrates the two systems that were compared for WWTP residuals.

1) Biomass Energy System: Production of 1 GJ of energy (heat, power or combined heat and
power) using the WWTP residuals; and

2) Non-use System: Production of 1 GJ of energy (in the same form as in #1) using fossil fuels
and alternative fate of the WW'TP residuals.

Figure 4.3 also shows that the accounting started with the WWTP residuals and ended at the point at
which the energy has been generated. WWTP residuals would be generated whether or not they are
used for energy generation, and thus there should be no effects on upstream processes attributable to
the use of these materials for producing energy. Therefore, upstream emissions from the production
of these materials were assumed to be the same for both systems and they were not included in the
analysis. It was also assumed that mechanical dewatering would be required whether the residuals
would be used for energy generation or disposed of, and hence was not included in the study.

The system boundary of the biomass energy system included the processes required to produce the
energy at forest products facilities. Four system configuration scenarios were considered: heat
production only in a stoker boiler (SB), and three levels of combined heat and power (CHP1, CHP2,
and CHP3) in which the heat is produced in a stoker boiler.

The non-use system included the upstream emissions for producing the fossil fuel and the energy
production processes at forest products facilities or utilities. Figure 4.3 shows the different system
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configurations that were analyzed. It was assumed that heat could be produced in forest products
facilities using either coal (A) or natural gas (B). Electricity production at utilities (see Section 5.1)
was assumed to be represented by the US average grid (C), coal (D), or natural gas combined cycle
(E). When using WW'TP residuals to produce 1 GJ of energy, an implicit secondary function is
accomplished: the management of the quantity of residuals necessary to produce 1 GJ of energy (Qg).
For the two compared systems to be equivalent, it was necessary to expand the boundary of the non-
use system to account for an alternative fate for these residuals. Figure 4.3 shows the two scenarios
that were considered for the alternative fate of residuals in the non-use systems: 1) placed in landfills
(MR1), and 2) incinerated without recovering the energy (MR2). The non-use system included the
upstream emissions for producing the fossil fuel and the energy production processes at forest
products facilities or utilities. The typical scenario definition and rationale, and more details on the
various unit processes involved in both systems, are provided in Section 5.1.
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Figure 4.3 Compared Product Systems for WWTP Residuals

4.1.4.3 Paper Recycling Residuals

The last manufacturing residual that was included in the study is paper recycling residuals, and more
specifically old corrugated container (OCC) rejects. Figure 4.4 illustrates the two systems that were
compared for paper recycling residuals.

1) Biomass Energy System: Production of 1 GJ of energy (heat, power or combined heat and
power) using the paper recycling residuals.
2) Non-Use System: Production of 1 GJ of energy (in the same form as in #1) using fossil fuels
and alternative fate of the paper recycling residuals.
Figure 4.4 also shows that the accounting started with the paper recycling residuals and ended at the

point at which the energy has been generated. Paper recycling residuals would be generated whether
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or not they would be used for energy generation, and thus there should be no effects on upstream
processes attributable to the use of the materials for energy. Therefore, upstream emissions from the
production of these materials were assumed to be the same for both systems and they were not
included in the analysis.

The system boundary of the biomass energy system included the processes required to produce the
energy at forest products facilities. Four system configuration scenarios were considered: heat
production only in a stoker boiler (SB), and three levels of combined heat and power (CHP1, CHP2,
and CHP3) in which the heat is produced in a stoker boiler.

The non-use system included the upstream emissions for producing the fossil fuel and the energy
production processes at forest products facilities or utilities. Figure 4.4 shows the different system
configurations that were analyzed. It was assumed that heat could be produced in forest products
facilities using either coal (A) or natural gas (B). Electricity production at utilities (see Section 5.1)
was assumed to be represented by the US average grid (C), coal (D), or natural gas combined cycle
(E). When using paper recycling residuals to produce 1 GJ of energy, an implicit secondary function
is accomplished: the management of the quantity of residuals necessary to produce 1 GJ of energy
(Qgr). For the two compared systems to be equivalent, it was necessary to expand the boundary of the
non-use system to account for an alternative fate for these residuals. Figure 4.4 shows the two
scenarios that were considered for the alternative fate of residuals in the non-use systems: 1) placed in
landfills (MR1), and 2) incinerated without recovering the energy (MR2). The non-use system
included the upstream emissions for producing the fossil fuel and the energy production processes at
forest products facilities or utilitics. The typical scenario definition and rationale, and more details on
the various unit processes involved in both systems, are provided in Section 5.1.
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Figure 4.4 Compared Product Systems for Paper Recycling Residuals
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4.1.5  Exclusions and Cut-Off Criteria

For cach of the groups described above, the following components of each product system were not
included in this study: manufacture of capital equipment, human activities, and unit processes
common to the systems compared.

All required data were available. No cut-offs were applied.
4.1.6  Environmental Indicators Analyzed

Two main environmental aspects were studied in this study: greenhouse gases (GHGs) and fossil fuel
consumption.

Note that in LCA studies, environmental indicator results are relative expressions and do not predict
impacts on category endpoints, nor the exceeding of thresholds, safety margins, or risks.

4.1.6.1 Greenhouse Gas Impact (GHGI)

In this report, the term “greenhouse gas impact” is used to describe the cumulative radiative forcing
over a period of time that is attributable to emissions of greenhouse gases. Various approaches can be
used to calculate the greenhouse gas impact. The most common approach is to use the 100-year
global warming potentials (GWPs) published by the Intergovernmental Panel on Climate Change
(IPCC 2006a). The 100-year global warming potentials calculated by IPCC represent the cumulative
radiative forcing over 100 years attributable to a pulse release of a GHG relative to the forcing
attributable to a pulse release of the same mass of CO,. Using this approach, the 100-year greenhouse
impact is assumed to occur the same year as the pulse emission. The results are typically expressed as
kilograms of CO, equivalents (kg CO,E). GWPs are useful in developing GHG inventories in a way
that allows the impacts associated with different types of emissions to be compared over 100 years, or
some other period. IPCC has published GWPs for periods of 20, 100, and 500 years. In this study, the
timing of impacts was of particular interest, which required a dynamic calculation of cumulative
radiative forcing as a function of time. To accomplish this, a dynamic carbon footprinting approach
developed by Levasseur (2013) and Levasseur et al. (2010) was used. This approach produces time-
dependent global warming results based on the cumulative radiative forcing concept. The same
scientific models are used in the dynamic carbon footprinting approach as used by IPCC to develop
global warming potentials but the equations are integrated continuously over time with the exception
of one element (see below). Although the results are typically expressed in units of radiative forcing
(Wm™), they can also be presented in terms of kg CO,E, especially if the objective is to compare the
results to those obtained using GWPs. Approaches similar to the approach proposed by Levasseur et
al. (2010) have been used elsewhere (¢.g., Alvarez et al. 2012).

A difference between the dynamic approach proposed by Levasseur et al. (2010) and IPCC’s
scientific models was mentioned above. The approach proposed by Levasseur et al. includes the
radiative forcing associated with CO, formed when methane decomposes in the atmosphere while
IPCC’s GWPs for methane do not (IPCC 2007, Chapter 2, paragraph 2.10.3). Because this study is
attempting to identify the difference in total impacts between systems over time, it is appropriate to
include the radiative forcing associated with CO, produced from the decomposition of methane in the
atmosphere. Simulations performed by NCASI comparing the method of Levasseur et al. to IPCC
global warming potentials indicate that the effect of this difference on results is relatively small over
periods of interest in this study (i.e., 100 years and less). Table 4.1 shows the results of applying the
dynamic approach compared to 100-year global warming potentials from IPCC (IPCC 2006a). The
results using both approaches are also shown in several places in this report.
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Table 4.1 Comparison of IPCC GWPs to Results Obtained Using the Dynamic Carbon Footprint
Calculator by Levasseur et al.

1PCC Dynamic 1PCC Dynamic IPCC Dynamic
GWPEs Caleulator GWPs (aleulator GWPs ( aleulator
Methane 72 72.9 25 275 7.6 10.3
Nitrous Oxide 289 289 298 298 153 153

In this study, the results for the GHGI indicator have been computed in three different ways, both for
the IPCC 100-year GWPs and using the dynamic calculator.

First, the absolute difference in impact attributable to releases of GHGs over 100 years, including
biogenic CO, emissions and removals® was used to calculate the results of the greenhouse gas impact
indicator (“Differential GHGI™) as follows:

Differential GHGI (kg CO:E/GJ) = Total greenhouse gas impact caused by GHG releases,
including biogenic CO; emissions and removals, for energy production using residuals — Total
greenhouse gas impact of GHG releases, including biogenic CO, emissions and removals, for
energy production using fossil fuels, including alternative fate of residuals,

or in a shorter form,

Differential GHGI (kg COE/GJ) =
[TOtal GHGI7]Bi0mass system = [TOtal GHGI]Non-use system

Second, the greenhouse gases impact was computed using the percent difference in radiative forcing
or GHGI impact calculated using IPCC GWPs attributable to GHGs released over 100 years, not
including biogenic CO, (BioCO,), of the biomass energy system compared to the non-use system
(“Relative Non-BioCO, GHGI™) as follows:

Relative Non-BioCO, GHGI (%) = (greenhouse gas impact caused by GHG releases, not including
biogenic CO),, for energy production using residuals — greenhouse gas impact caused by
GHG releases, not including biogenic CQ,, for energy production using fossil fuels,
including alternative fate of residuals)/(greenhouse gas impact caused by GHG releases, not
including biogenic CO,, for energy production using fossil fuels, including alternative fate of
residuals),

or in a shorter form,

Relative Non-BioCO, GHGI (%) =
[(GHGI, excl. BioCO2)giomass energy system - (GHGI, excl. BioCO2) yop.use systemf/ (GHGL, excl.
BiOCOZ)Non-use system

¢ As described in Figures 4.2 to 4.4, the system boundary for the product systems did not include harvesting and
forest-related activities because they are the same in the biomass and non-use systems. This means that the
associated forest-related CO, removals, i.¢., the sequestration or absorption of CO, from the atmosphere by the
trees, were not included in this study.

7 In this report, “Total GHG releases” is used as a short form for the sum of non-biogenic CO, GHGs and
biogenic CO, GHGs.
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Third, while not traditionally considered in typical LCA studies, the timing of emissions and of
greenhouse gas impact may be an important consideration for certain policy discussion/design
contexts. For instance, in the context of this study, timing may be important in cases where the
alternative to using residuals is allowing them to decay in waste disposal sites. Therefore, this study
examined the life cycle implications of using biomass residuals for energy as a function of time. For
cach residual, the study computed the number of years it would take for the cumulative greenhouse
gas impact from the two systems to be equal (break-even time). After this time, the cumulative
greenhouse gas impacts from the biomass systems remain lower than that from the non-use system for
remainder of the 100-year period of study. While the Differential GHGI results are presented in terms
of kg CO,E to facilitate comparison with using the 100-year IPCC GWPs, the yearly differential
impact is presented in terms of radiative forcing because the graphical results are much easier to
interpret when presented in terms of radiative forcing units (Wm™).

Notes:

e The materials being examined are biomass residuals. Their use was assumed to have no effect
on carbon in growing biomass or gross removals of carbon from the atmosphere by the forest.

e Carbon in products-in-use was not modeled in this study because the fate of carbon in
products is not affected by the fate of the residuals.

4.1.6.2 Fossil Fuel Consumption

Fossil fuel used in the life cycle of each of the product systems studied was computed. The relative
fossil fuel consumption (“Relative FF CON™) was calculated as follows:

Relative FF CON (%) = (fossil fuel consumption score for energy production using residuals —
fossil fuel consumption score for energy production using fossil fuels, including alternative
fate of residuals)/(fossil fuel consumption score for energy production using fossil fuels,
including alternative fate of residuals)

Fossil fuel consumption indicators are not based on an impact assessment model but rather on a
quantification of the energy inputs to the studied product system. The cumulative energy demand
method (Hischier and Weidema 2009) was used to quantify fossil fuel consumption because it is the
most consistent with the life cycle inventory database used in this study. This method uses higher
heating values in an attempt to characterize the total amount of energy consumed rather than only the
energy directly used within the system being studied. The cumulative energy demand method tracks
energy from the point of extraction.

Note: In this report, when a percent reduction is discussed, it is compared to the non-use system as
defined in this study, unless otherwise mentioned.

4.1.7 Temporal Boundary

The temporal boundary describes the time horizon within which the results of the LCA are analyzed.
The temporal boundary applies to inventory data and to the impact assessment. In this study, a
temporal boundary of 100 years was selected because anything beyond that was judged to be too
uncertain in relation to the goal of the study. This means that emissions were considered within 100
years after the residuals are used for energy or discarded. The greenhouse gas impact was also
analyzed within this same 100-year time frame. When using IPCC GWPs, the greenhouse gas impact
of an emission over 100 years is assumed to occur in the same year as the emissions. As a result,
when using 100-year GWPs to study systems where emissions occur over time, some of the impacts
associated with emissions occurring after year 1 actually occur after the 100-year period is ended.
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4.2 Methodology for Additional Analyses

In addition to the life cycle analyses described above, the study also included two secondary analyses:
a gate-to-gate analysis of the fate of biomass carbon, and one of the GHG emissions from the ongoing
use of residuals for energy production.

4.2.1 Gate-to-Gate Analysis of Biogenic GHGs

The gate-to-gate analysis consisted of a more constrained analysis of the emissions of biogenic GHGs
(mainly CQO,, CH,, and N,0) in isolation from any fossil fuel substitution benefits. In this analysis,
the two compared systems (the biomass energy system and the non-use system) have been compared
in terms of the emissions coming directly out of the units receiving the residuals (combustion units or
landfills). In the case of paper recycling residuals, only their fiber fraction was considered because the
focus here was on the fate of the biomass carbon. In this analysis, the system boundary for the various
product systems was limited to the units receiving the residuals (i.€., “Energy Production in Forest
Products Facilities” and “Alternative Fate of Biomass Residuals™ in Figure 4.2 to Figure 4.4). The
results were computed for two indicators described previously: differential GHGI and break-even
times. A temporal boundary of 100 years was also used for that analysis.

4.2.2 GHG Emissions from Ongoing Use of Residuals for Energy Production

The analyses presented above focused on the one-time production of 1 GJ of energy (the functional
unit) and looked forward in time to estimate the number of years it will take before the emissions
impact attributable to the one-time use of biomass for energy is less than the emissions impact from a
comparable system that disposes of the residuals. The practice of burning residuals for energy,
however, is a long-standing one in the forest products industry. Therefore, it was also of interest to
examine the net greenhouse gas impact over time attributable to the use of manufacturing residuals
for energy on an ongoing basis. To look at the greenhouse gas impact from the ongoing use of
biomass for energy production, a different functional unit is required. The functional unit used to
assess emissions from ongoing practice is “the yearly production of 1 GJ of energy using biomass
residuals as an ongoing practice.”

The definition of the temporal boundary is slightly different when analyzing the emissions
attributable to ongoing practice. In fact, the time it takes for the cumulative greenhouse gas impact
from a facility using residuals for energy on an ongoing basis to equal the cumulative greenhouse gas
impact of a facility disposing of those residuals needs to be considered.

Data from AF&PA and NCASI were used to document the forest product industry’s practices related
to the use of biomass residuals for energy production.

4.3 Summary of Data Sources

North American data were used where possible and data gaps were filled using European data. The
main data sources are summarized in Table 4.2.
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Table 4.2 Data Sources

Process

Technical Bulletin No. 1016

Data Source

Direct combustion of wood residuals

NCASI, USEPA emission factors,

literature
Direct combustion of WWTP residuals Literature, NCASI
Combined heat and power from direct combustion NCASI data

Landfilling

USEPA, IPCC, NCASI

Production of energy using fossil fuels

US-EI Databasc* (EarthShift 2009)
modified to US 2010 power grid

US Census 2002 (United States
Department of Transportation and

Transportation distances United States Department of
Commerce 2004)
Transportation processes US-EI Database (EarthShift 2009)

* The US-EI database (EarthShift 2009) bridges the current gap in the US LCI database (National Renewable Energy
Laboratory 2008) and applies US electrical conditions to the ecoinvent database (ecoinvent Centre 2010). The database
includes modified processes for the 423 processes contained in the US LCI database (version 1.6) and for the 3,974 unit
processes contained in the ecoinvent database (version 2.2). Specifically, for the US LCI Database, most dummy processes
(processes for which no life cycle information was available) were replaced with ecoinvent proxies using US electricity.
Some of the dummy processes were not replaced if they were not available in the ecoinvent data set. For the ecoinvent data
set, all processes using electricity from Switzerland or one of the European regions (RER, UCTE, CENTREL or NORDEL)
were indirectly adapted to instead use US electricity. This was done by rerouting data for electricity production/distribution
to data for US electricity production/distribution. NCASI also updated the data for electricity production to the most recent
available data. The main data sets from the US-EI database that were used in this study are documented in this report. A data
set with the "WITH US ELECTRICITY" mentioned in its title was originally developed by ecoinvent, while a data set with
the "NREL" mentioned in its title was originally developed by the US LCI database.

4.4 Data Quality Goals

The ISO 14044 Standard (ISO 2006b) characterizes various aspects related to data quality and data
quality analysis. It lists three critical data quality requirements: time-related coverage, geographical
coverage, and technology coverage. The geographic coverage for this study is related to energy
produced in US forest products facilities and utilities. When feasible, the most current available data
were collected, which were most frequently for 2010. For data from secondary sources (literature,
databases), the most current publicly available data for North America were used. A data quality goal
of this study was to depict the GHG benefits of using biomass residuals within the forest products
industry in a way that is representative of current average technology across the entire industry. Data
were most frequently available from the members of the American Forest and Paper Association
(AF&PA) and/or NCASI. Data obtained from these members were considered representative of the
broader industry. The precision of the data is discussed where appropriate.

4.5 Energy Considerations

Energy requirement calculations were made using higher heating values (HHVs). HHVs account for
the total heat content of the fuel when it is burned, some of which provides useful energy to the
system in which the fuel is bumed and some of which is used to evaporate the water in the
combustion products. The latter is generally not available for use. For life cycle purposes, HHV is a
more complete method of energy accounting compared to using the lower heating value (LHV), as
LHYV does not account for the energy content of the fuel that was used to evaporate the water. For this

reason, HHVs were used in this study.
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4.6 Software Package

This modeling for this study was performed using SimaPro™ version 7.3.3 and DynCQ, (Levasseur
2013).

4.7 Critical Review and Public Use of the Results

Section 5.2 of ISO 14044 (ISO 2006b, p. 28) specifies that "when results of the LCA are to be
communicated to any third party (i.e., interested party other than the commissioner or the
practitioner of the study), regardless of the form of communication, a third-party report shall be
prepared”. This Technical Bulletin is intended to serve as a third-party report. The Standard also
specifies that "in order to decrease the likelihood of misunderstandings or negative effects on
external interested parties, a panel of interested parties shall conduct critical reviews on LCA studies
where the results are intended to be used to support a comparative assertion intended to be disclosed
to the public” (ISO 2006b, p. 31). This study constitutes a comparative assertion of biomass and non-
use systems. However, no formal peer review was performed, meaning that the study is not fully
compliant with the ISO 14044 Standard.

5.0 DETAILED DATA SOURCES AND STUDY ASSUMPTIONS

This section describes the life cycle inventory step of the LCA, in which the typical scenarios studied
are described, as are the unit processes modeled, the related system configuration scenarios, and
sensitivity analyses.

5.1 Detailed Description of Unit Processes, System Configurations and Sensitivity Analyses

Table 5.1 presents an overview of the individual components that were combined into the various
system configurations scenarios that were studied in this project. All possible combinations were
studied, with a few exceptions that are discussed later in this section of the report, as appropriate.
From these possible configurations, a typical scenario was also constructed for each of the biomass
residuals studied. These are presented in Section 5.1.2.5. The next paragraphs describe in detail each
of the unit processes that were involved in the various system configurations and typical scenarios.
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Table 5.1 Summary of Components Used to Derive Possible System Configurations

Enerey Produced at Forest Eneroy Produced at Alternative Fate of
Pre-Processing Products Eacilities | sing Eorest Products Eacilities

Residuals

Biomass Residuals Using Fossil Fuels

No size SB Heat from stoker boiler | A | Heat from natural gas
SRO ) — MR1 | Landfill
reduction | FB Heat from fluidized bed | B | Heat from coal
Combined heat and
CHP1 | power: low power to C
steam ratio*

Size Combined heat and

SR1 . CHP2 | power: medium power D | Power from coal MR2 | Incineration
reduction .

to steam ratio*

Combined heat and
CHP3 | power: high power to E
steam ratio*

Power from average
US grid

Power from natural gas
combined cycle

*All CHP scenarios were based on the use of a stoker boiler to produce the heat from biomass residuals. CHP configurations
vary from facility to facility. In some cases, the turbines used to produce the power receive steam from all boilers of the
facility (biomass and fossil fuel boilers). In other cases, they receive steam only from specific boilers (biomass or fossil
fuel). Analyzing a case where the same amount of CHP would be achieved using biomass or fossil fuel boilers would have
led to results that are very similar to those obtained for cases where it was assumed there was only heat produced because
the only difference would have been due to energy losses in the CHP system. Therefore, in this project, a more useful CHP
scenario for comparison is one where there would be CHP production only in the biomass energy system; if biomass
residuals would not be used for energy production at wood products facilities, then the facility would have burned fossil fuel
without CHP and would have to purchase the power from local utilities.

5.1.1 Size Reduction of Biomass Residuals

In some cases, additional size reduction is necessary before using biomass residuals for energy
production. In this study, it was assumed that size reduction would sometimes be required for woody
mill biomass residuals fuel and other similar manufacturing biomass residuals and never required for
WWTP and paper recycling residuals.

Size reduction is typically accomplished by means of chippers, hogs, and shredders. Chippers can
slice logs and mill residuals and produce chips with two surfaces and clean edges of pre-specified
dimensions. Hogs (¢.g., hammermills) and shredders reduce wood particles through impact force, and
thus produce coarse and multi-surface particles. Hybrid size reduction equipment, such as rotary knife
hogs or pan-and-disc grinders, combine the durability of hogging equipment with the sharp cutting
action of chippers to produce wood chunks with cleaner edges than those produced by shredders or
hogs.

A few data sets, summarized in Table 5.2, were found in the literature concerning size reduction of
wood. These served as the basis for this study. More specifically, size reduction-related emissions
were modeled using the US-EI database, modified with the use of diesel and electricity as presented
in this table. The following US-EI data sets were used:

e Mobile chipper: “Wood chopping, mobile chopper, in forest/RER WITH US
ELECTRICITY”; and

e Stationary chipper: “Industrial residual wood chopping, stationary electric chopper, at
plant/RER WITH US ELECTRICITY.”
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Table 5.2 Various Available Data Sets for Size Reduction and Assumptions Made in This Study

Ty S IXITIE Diesel Lubricants Electricity
3 (L/BDmT) | (L/BDmT) | (kWh/BDmt)

g(z)(l)]il;()m ctal. Grinding of logging residuals 2.51-3.76 0.05-0.07 0
Johnson et al. Chipping of thinnings 1.08-162 | 0.02-0.03 0
(2012)
Werner et al. . . . «
(2007) Chopping of wood in mobile choppers 3.89 0.06F 0
Werner et al. _ .
Chopping in stationary chopper 0 0.002+ 20
(2007)
Jones et al. (2010) | Grinding of thinnings 242 N/Av.§ 0
System Configuration Scenarios and Sensitivity Analyses Considered in This Study
SRO No additional size reduction 0 0 0
BC 2.49§ 0.05 0
SR1 Additional size reduction in mobile chipper | Low 1.08 0.02 0
High 3.89 0.07 0
SR> Addmonal size reduction in stationary BC 0 0.002 2
chipper

*Werner et al. report 0.141 MIJ of diesel burned per kg of residues and Kellenberger et al. (2007), 0.0234 kg of diesel per
MIJ. Using a density of 847.31 kg/m® (American Petroleum Institute 2009), this is equivalent to 3.89 L per BDmt. ¥
Assuming a density of 900 kg/m”.}Not available. §Base case was taken as the middle of the range.

5.1.2 Energy Production Processes
5.1.2.1 Combustion of Woody Mill Residuals

Combustion of woody mill residuals is one of the unit processes that needed to be modeled to analyze
the effects of producing energy using biomass residuals. Two types of boilers were modeled. First, a
stoker boiler was assumed as it is the most commonly used firing method for burning woody biomass
in the US forest products industry (NCASI 2011a). Stoker boiler efficiencies vary as a function of
water content of the fuel. This is depicted in Figure 5.1. Sensitivity analyses were performed on water
content and higher heating values. Second, to analyze the effect of the technology choice, a fluidized
bed was also modeled using a single average residual water content and a single average higher
heating value. Because smaller particles are required for a fluidized bed boiler, the analyses always
incorporated size reduction. Table 5.3 summarizes the parameters that were varied for the modeling
of manufacturing biomass residual combustion.

In addition, woody mill residuals are either used for energy production in the facility where they are
generated or transported to another wood products facility. No transportation has been considered for
the base case and transportation by truck over 130 km (United States Department of Transportation
and United States Department of Commerce 2004, Table 14 available online only, value for trucking
wood chips and particles) was modeled as a sensitivity analysis. The US-EI data set for single unit
truck (*Transport, single unit truck, diesel powered NREL/US™), originally a US LCI Database data
set, was used in this study.
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Figure 5.1 Stoker Boiler Efficiency as a Function of Fuel Water Content (WCg)
[Based on Kostiuk and Pfaff (1997)]

The amount of residuals (Qg) in dry tonnes required to produce a given amount of usable energy was
calculated as follows:

_ Epc
Qr=Too o577
HHV < Eff

Where:

Epc:  Usable energy from direct combustion (GJ);
HHYV: Higher heating value (GJ HHV/BDmT); and
Eff:  Boiler efficiency (fraction between zero and 1).

GHG emissions due to biomass residual combustion were modeled using emission factors from
USEPA (2009, Tables C-1 and C-2), converted to physical units®:

e 1,807 kg BioCO»/BDmT;
e 0.617 kg CHYBDmT; and
e 0.0809 kg N,O/BDmT.

Ashes (2%) were assumed to be disposed of in facility landfills. Landfilling of wood ashes was
modeled using data from the US-EI database (“Disposal, wood ash mixture, pure, 0% water, to
sanitary landfill/CH WITH US ELECTRICITY U”).

® Heating value and emission factors for wood and wood residuals specified by USEPA are as follows: 15.38
mmBtu HHV/short ton @12% water, 93.80 kg COy/mmBtu, 3.2E-2 kg CH,/mmBtu and 4.2E-3 kg
* BioCOs: biogenic CO,.
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Table 5.3 Base Case and Sensitivity Analyses for Manufacturing Biomass Residual Combustion

lechnology Parameter
Sty Analyzed Nalue Analvzed Comments

BC | 50% (Eff =66%) | The range of water content for wood residuals
Low | 10% (Eff =79%) | was based on rounded values from a literature
review by NCASI (2011a) and assumed to be
representative of the full range of wood residuals
Water (e.g., chips, sawdust, etc.). The base casc was
content sele;ted as 50% begause the moisture content of
Wa) ] . e as-fired wood is ty.plcally. near 50% for the pulp,
R High | 60% (Eff = 60%) | paper and lumber industries (USEPA 1995).
Efficiencies were based on Forintek (Kostiuk
sp | Stoker and Pfaff 1997). According to NCASI’s
boiler literature review, water content of residuals can
be as high as 75%, but this is not very realistic.
BC 20 GJ/BDmT The range of heating values is based on a
Higher Low 13 GI/BDmT literature review by NCASI (2011a) and is
heating assumed tq be representative of the full range of
value wood species (hardwood and softwood). USEPA
HHV) High 26 GI/BDmMT (2009, Tables C-1 and C-2) proposed heating
value for wood is 20.3 GI/BDmT (see below for
more details).
Water 50% (Eff = 80%)
Fluidized content Wa.te.r content was as.su.med the same as above.
FB bed Higher Efficiency for the fluidized bed was from a
heating 20 GJ/BDmT NCASI literature review (2011a).
value

5.1.2.2  Combustion of Wastewater Residuals

Residuals from pulp and paper mill wastewater treatment plant (WWTP) operations are often burned
in mill boilers both to recover energy and for solid waste minimization.

Table 5.4 presents example characteristics of WWTP residuals that can affect their suitability for
combustion. From this table, it can be seen that characteristics of residuals vary significantly. In this
study, sensitivity analyses for residuals combustion were set to account for this variation.

Co-firing with bark in a stoker boiler was assumed; however, only the fraction of heat from the
WWTP residuals was analyzed. Burning WWTP residuals is more difficult than burning bark mainly
because of their high ash and low oxygen content. To compensate for the effects of higher ash and
lower oxygen contents, the moisture of the residuals must be lower to produce the same efficiency in
stoker boilers (Kraft and Orender 1993). The authors suggested that for sludge to burn like bark, the
equivalent of 5 moisture points must be compensated for in some way. Switching from all bark to all
residuals is worth 5 equivalent moisture points (1 moisture point being the same as 1% water content)
and

e co-firing 90% bark with 10% sludge is worth 0.5 moisture points; and
e co-firing 80% bark with 20% sludge is worth 1.0 moisture point.

In this study, the latter, which is more conservative, was assumed. However, as mentioned above,
only the heat fraction from the residuals was analyzed. Only stoker boilers were analyzed.
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Table 5.4 Characteristics of WWTP Residuals

Heat Content
WWIP Residual (GJ
HHV/BDm1)*
Durai-Swami et al. Recycled paper mill and 472 - 49.5 -
(1991) kraft mill 33189 | ey 62.4 206-24.1
gi‘g;els)and Kane Kraft mill 8.0 48.0 37.5 19.8
Nickull et al, (1991y | Clanifier and dredged from 1.9 48.7 66.6 20.1
sulfite mill
Kraft (1994), L .
Kraft and Orender Deinking, pulp mill, 113-481 | 283- 28.0 - 50-215
(1991, 1993) unspecified 51.8 60.6
Aghamohammadi and | Recycled paper and 48.4 -
Durai-Swamy (1993) | cardboard 2.8-30 48.6 30 -85 206-208
L 32.7 - 42.7 -
Douglas et al. (1994) Deinking 31.9-332 38.2 68.6 123-153
Frederik et al. (1996) | Recycled paper mill 43.8 16.1 42.0 8.38
La Fond et al. (1997) Secondary N/Av 493 N/Av 23.1
Hischier (2007) Mechanical, primary and 364-673 19.0 -
. 2.6-8.6GJ
secondary (deink 35.8 25-70.6 (LHYV)
Deinking only, wet)
Bleached kraft, unbleached
kraft, unbleached kraft
NCASI (2005a) and colored, deinked, 9.9 -56.8 374 - 36.2 - 76-18.1%
USEPA (ERG 2002) mechanical, groundwood, ‘ ‘ 45.5 80.6F ‘ ‘
chemi-mechanical — mixed
and secondary
USEPA GHG Wastewater from paper
Reporting Rule (2009, | pap N/Av N/Av N/Av 20.3§
Tables C-1 and C-2)
Woodruff et al. (2012) | Pulping, deinking 10 - 50 N/Av 50 - 60 9.3-233
Bleached kraft combined,
NCASI unpublished | d¢i0king combined, non- 23.1-
. integrated combined, non- 26.1-74.4 . N/Av N/Av
lab experiments : . o 37.3
integrated primary, deinking
primary
"Industrial sludge" includin,
IPCC (.2 006b, Chapter WWTP residua%s from pulpg N/Av 277%% N/Av N/Av
2, Section 2.3.2) i
and paper industry

*When unknown, assumed to be HHV. fIncludes dewatered and not dewatered residuals. JAssuming USEPA values are
expressed in Btu HHV/Ib. §According to USEPA (2010b, p. 79138), wood residuals means materials recovered from three
principal sources: municipal solid waste (MSW), construction and demolition debris; and primary timber processing. Wood

residuals recovered from MSW include wooden furniture, cabinets, pallets and containers, scrap lumber (from sources other
than construction and demolition activities), and urban tree and landscape residuals. Wood residuals from construction and
demolition debris originate from the construction, repair, remodeling and demolition of houses and non-residential structures.
Wood residuals from primary timber processing include bark, sawmill slabs and edgings, sawdust, and peeler log cores. Other
sources of wood residuals include, but are not limited to, railroad ties, telephone and utility poles, pier and dock timbers,
wastewater process sludge from paper mills, trim, sander dust, and sawdust from wood products manufacturing (including
resinated wood products residuals), and logging residuals. **Example from Japan.

National Council for Air and Stream Improvement

ED_000419-0002221



EPA-HQ-2015-007434 Interim 2

Technical Bulletin No. 1016 23

Water content of WWTP residuals (WCxg, primary and secondary treatment, deinking residuals) can
vary widely; see Table 5.4. Residuals are typically mechanically dewatered. The general objective of
dewatering is to remove water to the extent that the solids volume is reduced and the resulting
residuals behave as a solid and not as a liquid. Residuals dewatering is accomplished at pulp and
paper facilities by incorporating equipment and practices that result in increased WW'TP residuals
solids content. Employing residuals dewatering a) reduces the costs associated with residuals hauling,
b) maximizes the use of remaining landfill capacity, ¢) makes residuals a more attractive fuel for
combination fuel-fired boilers, and d) makes residuals more attractive for beneficial use opportunities
(NCASI 2008). WWTP residuals can be dewatered using several technologies, of which belt filter
presses and screw presses are the most frequently used in the US industry (NCASI 2008). Solids
contents achievable using belt filter and screw presses are over 30% (WCg < 70%) and 40% (WCk <
60%), respectively. A lower value of 50% water was also analyzed.

In this study, it was assumed that WWTP residuals were dewatered to 40% solids content, whether
they were to be burned or landfilled, i.e., dewatering is assumed to happen both in the biomass and
non-use systems. For this reason, dewatering was not included in the study. Ashes from residuals
combustion were assumed to be landfilled on site. Landfilling of sludge ashes was modeled using the
US-EI database (Disposal, wood ash mixture, pure, 0% water, to sanitary landfill/CH WITH US
ELECTRICITY), assuming landfilling of wood ash could be taken as a proxy. Sensitivity analyses
were performed on water content, heating value, and ash content. These are summarized in Table 5.5.
Efficiencies have been derived from Figure 5.1 (assuming WCyg + 1%).

Table 5.5 Scenarios/Sensitivity Analyses for WWTP Residual Combustion

Parameter Analvzed NValue Analvzed Rationale/Saurces

BC 60% (Eff =60%) BC and high values are based on
Low 50% (Eff =66%) achievable dry contents for screw presses.
Water content (WCp) NCASI analysis of data in Table 5.4 was
High 70% (ELf =53%) used to determine the low value by
eliminating less probable drier residuals.

BC 15 GJ/BDmT
. . BC, low, and high values are based on
Higher heating value (HHV) | Low 10 GVBDmT NCASI analysis of data in Table 5 4.
High 20 GJ/BDmT
BC 30%
BC, low, and high values are based on
0 2 2
Ash content Low 10% NCASI analysis of data in Table 5 4.
High 50%

According to USEPA (2009), emission factors for wood and wood residuals should be used for
WWTP sludge. However, the carbon content of WWTP residuals can vary significantly depending on
the type of residuals. In this study, USEPA emission factors are used as a base case and sensitivity
analyses are performed to accommodate the variability in the carbon content of WWTP residuals.
This is summarized in Table 5.6. It is also assumed that the higher carbon contents are associated with
the higher HHVs.

10 WCyg: water content of residuals.
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Table 5.6 Emission Factors for Burning WWTP Residuals

Parameter Analvzed NValue Analvzed Rationale/Sources

According to USEPA (2010b, p. 79138), wood
BC | 1.807 (CC = 49%) residuals.inf:lude WWTP residuals. H.ence, .the
Biogenic ’ same emission factor as for woody mill residuals
CO, kg CO,/BDmT was used (USEPA 2009, Tables C-1 and C-2).

Low | 733 (CC=20%) | Low and high values are based on NCASI analysis
High | 2017 (CC = 55%) of data in Table 5.4.

CH, kg CH/BDmT BC 0.617 According to USEPA (2010b, p. 79138), wood
residuals include WWTP residuals. Hence, the
N,O kg N,O/BDmT | BC 0.0809 same emission factor as for woody mill residuals

was used (USEPA 2009, Tables C-1 and C-2).

5.1.2.3 Combustion of Paper Recycling Residuals (OCC Rejects)

Paper recycling residuals, and more specifically OCC rejects, are often burned in boilers at pulp and
paper mills that process recovered paper. This is done both for volume reduction and for energy
recovery. Table 5.7 presents some general characteristics of OCC rejects, as well as the assumptions
that were made in this study. OCC rejects were considered representative of the broader paper
recycling residuals category. Ranges provided in the table are based on typical characteristics at a
number of mills. They are intended to capture the breadth of anticipated variation for these materials.

Paper recycling residuals are a mix of fiber and plastic. In a stoker boiler, the fiber fraction is likely to
behave as WWTP residuals (lower efficiency than that for wood biomass residuals). The plastic
fraction is likely to behave like a fossil fuel (higher efficiency than that for woody biomass residuals).
In this study, it was assumed that the boiler efficiency would be the same as that for woody biomass
residuals at similar water content. Only stoker boilers were analyzed.

Ashes from residuals combustion were assumed to be landfilled on site. Landfilling of paper
recycling residuals ashes was modeled using the US-EI database (Disposal, wood ash mixture, pure,

0% water, to sanitary landfill/CH WITH US ELECTRICITY), under the assumption that landfilling
of wood ash could be taken as a proxy.
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Table 5.7 General Characteristics of OCC Rejects and Sensitivity Analyses

Range Analvzed in
This Study

Parameter

Low | g
Fiber % dry wt. 30-95 NCASI (2000) 60 30 90
Plastics % dry wt. 5-70 NCASI (2000) | 40 10 | 70
Ashes % dry wt. 1-10 NCASI (2000) 5
. . . USEPA (2009
Biogenic CO, emissions when ) 1.807%- ’
burning fiber fraction of OCC kg CO-/ke fiber 1.833% T;I?éeé_%l 1807 | N/A | N/A
CH, emissions when burning ' ) « .
fiber fraction of OCC kg CH/kg fiber Estimated 6.17E-5
N,O emissions when burning ' ) « ok
fiber fraction of OCC kg N,O/kg fiber Estimated 8.09-6
Fossil CO, emissions when kg COy/kg 930 (Egrtsljsiliift 230
burning plastic fraction plastic ‘ 20093 ‘
- . US-EI
CH, emissions when burning kg CH/kg 6.38E-6 (EarthShift 6.38E-6
plastic fraction of OCC plastic ’ 2009)3 ’
- . US-EI
N,O emissions when burning kg N,O/kg 2 58E-5 (EarthShift 2 58E-5
plastic fraction of OCC plastic ’ 2009)3 ’
Fiber fraction: 19.1
Higher heating value GJHHV/BDmT | 18.8-27.7 | NCASI (2000) Pl:;firc ;f:if; 0o
Water content (boiler o o ) 55(63 40 70
efficiency) % wet wt. (%) 35-70 NCASI (2000) (63) an | &4

NOTE: Ranges are based on NCASI analysis of the literature. Base case is selected as the middle of the range unless
otherwise selected.

* USEPA (2009) emission factors for wood and wood residuals, expressed based in physical units, are used for the
fiber fraction of OCC rejects. T Assuming all carbon emitted as CO,. $Disposal, plastics, mixture, 15.3% water, to
municipal incineration/CH WITH US ELECTRICITY.

The carbon dioxide produced when plastics are burned is commonly accounted for using the same
methods as for carbon dioxide produced in burmning fossil fuels (USEPA 2010¢, Table C-1 and
Section 98.33(¢)). For the gate-to-gate analyses of the biogenic GHG releases, it is only the
accounting methods for biogenic carbon that are in question. For this reason, for these analyses, only
the fiber fraction of paper recycling residuals was considered.

The heating values of the individual plastic and fiber fractions were presented in Table 5.7. There is
no available information for the individual water contents of each of the fractions. However, it was
shown in Table 5.7 that water content of paper recycling residuals varies significantly and it can be
assumed that, while the plastic fraction of the residuals may contain some water, most of it would be
found in the in the fiber fraction. In this analysis, the same water content as paper recycling residuals
was applied to its fiber fraction. This resulted in 66% water for base case condition, which is very
similar to WWTP residuals.
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5.1.2.4 Combined Heat and Power (CHP)

In this study, a hypothetical combined heat and power configuration (CHP) representative of those
commonly used in the forest products industry was modeled. This system, depicted in Figure 5.2,
consisted of a biomass-fired boiler with high pressure steam routed to a back pressure turbine.

Sup >
Steam
Qp— boiler Ene— O—Eru Turbine —P—»
L—»
Sme/ie

Enc = Sup + Eryp = Spp + Syyppp TP L ¢
Spt Syyppp * P=1GJ
Legend:

Qg Quantity of wood residues, E . Usable energy from direct combustion,

Emrb: Steam to turbine, Sm,: High pressure steam Lo process,

SMP/LP: Extraction steam to process, P: Power, and L: Losses

Figure 5.2 Hypothetical CHP Configuration Considered in This Study

The relationship between Qr and Enc is described above in Section 5.1.2.1. Three scenarios were
considered: 1) one representing an older pulp and paper mill (CHP1), 2) one representing a newer
pulp and paper mill (CHP2), and 3) one considering the maximum power production through use of a
condensing turbine. This last scenario could be considered representative of cases where very little
steam is required. All three scenarios are presented in Table 5.8.

All the CHP scenarios were performed with base case stoker boiler conditions.

Table 5.8 CHP Scenarios

Scenario | Evc | Brww | Sw | P | Swnr |SwiSwwr| L
# (GJ)

0.05 Epc = 0.18 Eryp, = 0.77 Eryp = 0.05 Eryp=
CHPI 104991 0.9974 0.0525 0.1795 0.7680 0.8203 0.0499%*

0.05 Epc = 029 Eryp = 0.66 Eryp, = 0.05 Eryp=
CHP2 104991 0.9974 0.0525 0.2892 0.6583 0.7108 0.0499%*

0.05 Epc = 0.95 Eryp = 0.05Eryp=
CHP3 1.0499 | 0.9974 00525 0.9475 0 0.0525 00499

* Used for sootblowing.
5.1.2.5 Energy Production Using Fossil Fuels

Two possible options for producing energy from biomass residuals were considered: heat and
combined heat and power. This means that an equivalent system needed to be studied regarding fossil
fuels. For cases where the biomass energy system included heat production at the forest products
facility, it was assumed that in the fossil fuel-based system an equivalent quantity of heat would be
produced at the facility using either coal (A) or natural gas (B).
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A somewhat different approach was taken for cases where combined heat and power would be
applied to the biomass energy system. CHP configurations vary from facility to facility. In some
cases, the turbines used to produce power receive steam from all boilers at the facility (i.e., both
biomass and fossil fuel boilers). In other cases, they receive steam only from specific boilers (biomass
or fossil fuel). Analyzing a case where the same amount of CHP would be achieved using biomass or
fossil fuel boilers would have led to results that are very similar to those that were obtained for the
case where it was assumed there was only heat produced, because the only difference would have
been due to energy losses in the CHP system, which are typically very small. Therefore, in this
project, a more useful CHP scenario for comparison is one where there would be CHP production
only in the biomass energy system; if biomass residuals were not used for energy production at forest
products facilities, then the facility would have bumed fossil fuel without CHP and would have to
purchase the power from local utilities. Three scenarios were analyzed: C) US average electrical grid
mix, D) power generated using coal, and E) power generated using natural gas combined cycle. These
scenarios were selected in order to cover a large spectrum of possible mill situations.

All energy production processes from fossil fuel-related processes were modeled using the US-EI
database. In specific, the following data sets were used for heat production:

¢ Heat from coal: “Bituminous coal, combusted in industrial boiler NREL/US” (this data set
includes transportation of the coal to the boiler); and

e Heat from natural gas: “Natural gas, combusted in industrial boiler NREL/US” (this data
set includes transportation of the natural gas to the boiler).

Both these data sets are expressed based on the quantity of fuel burned and not on the quantity of
energy produced. To calculate the energy produced, the following was assumed:

e Coal: boiler efficiency of 85% and higher heating value of 24.93 MMBtu per short ton (29.0
Gl/tonne); and

e Natural gas: boiler efficiency of 80% and HHV of 1.028E-3 MMBtu per cubic feet (0.0383
GI/m’).

Heating values were obtained from USEPA (2009, Table C-1). GHG emission factors were also
derived from EPA. The emission factors for natural gas are 93.4 kg CO,, 1.1E-2 kg CH, and 1.6E-3
kg N,O per MMBtu. The emission factors for coal are 53.02 kg CO,, 1.0E-3 kg CH, and 1.0E-4 kg
N,O per MMBtu.

The following data sets were used for electricity production at utilities:

e Electricity, bituminous coal, at power plant NREL/US; and
e Electricity, natural gas, at turbine, I0OMW/GLO WITH US ELECTRICITY .

The US average consumption grid mix was also modeled using processes from the US-EI Database. It
was calculated by considering the quantity of power produced in the US by type of fuel, the quantity
of power exported, and the quantity imported from Canada and Mexico. The production mix for the
United States was calculated using 2010 data from the US Department of Energy, Energy Information
Administration (EIA 2012, Forms EIA-906, EIA-920 and EIA-923). Data for 2009 from the
International Energy Agency were used for Mexico (IEA 2013), as these were the most recent data
available. Since electricity imports from Mexico represent less than 3% of the total energy consumed
in the US, these data are not expected to have a significant effect on the results. Canadian data were
taken from Statistics Canada (2013a, b, ¢). Table 5.9 presents the fuel mix for US average electricity
consumption as well as the US-EI data sets that were used to model it.

National Council for Air and Stream Improvement

ED_000419-0002226



EPA-HQ-2015-007434 Interim 2

28 Technical Bulletin No. 1016

Table 5.9 US Average Electricity Grid Fuel Consumption Mix

Fuel Type - LUS-EI Data Set Used

Coal (including CHP) | 45 | Electricity, bituminous coal, at power plant NREL/US

Petroleum 1 | Electricity, residual fuel oil, at power plant NREL/US

Ig;}lt;;al gas (including 24 | Electricity, natural gas, at power plant NREL/US

Nuclear 20 | Electricity, nuclear, at power plant NREL/US
Electricity, hydropower, at power plant/SE WITH US ELECTRICITY U (89%),

Hydroelectric 7 | and Electricity, hydropower, at pumped storage power plant/US WITH US
ELECTRICITY U (11%)

Wind 2 | Electricity, at wind power plant/RER WITH US ELECTRICITY

Wood and wood

1 | Electricity, biomass, at power plant NREL/US

derived fuels (CHP)

Note that this US average grid mix was also used for the background electricity consumption of all
processes modeled with the US-EI database.

Different fuels may be associated with different energy requirements for air emissions control of
combustion units. In this study, it was assumed that the differences in energy requirements for
emissions control were insignificant compared to the energy produced by the combustion units. This
assumption was tested using sensitivity analyses.

5.1.3 Alternative Fates

5.1.3.1 Landfilling of Manufacturing Residuals

In landfills, a fraction of the biogenic carbon in wood-based material decays, primarily into gas. The
remaining fraction is non-degradable under anacrobic conditions. The non-degradable fraction varies
by type of product, being generally higher in materials with more lignin. In this study, the degradable
fraction of the biogenic carbon in landfills was assumed to decay according to a first order decay
equation, with a variable rate constant. This approach is recommended by IPCC (IPCC 2006b) and
used by EPA (2010a, 2014a) for a number of purposes.

Reported decay rates are highly variable from one material to another and from one study or program
to another. The factors that affect the rate of decomposition in landfills include waste management
and processing variables (such as the size of the waste particles), the waste properties, factors that
influence bacterial growth (such as moisture, available nutrients, pH, and temperature), and the design
of the landfill (Micales and Skog 1997). EPA tested 52 municipal solid waste landfills and found
decay rates that varied on average from 0.020 to 0.057, depending on precipitation conditions
(USEPA 2014a, Annex 3.14, Table A-262). Published values for wood product and pulp and paper
waste, branches, and solid wood products vary from 0.01 to 0.1 (D¢ la Cruz and Barlaz 2010, IPCC
2006b, Chapter 3, Table 3.3, Micales and Skog 1997, NCASI 2005b, Section 14.2, Skog 2008, U.S.
EPA 2012a, U.S. EPA 2013, Table TT-1, U.S. EPA 2014a, Annex 3.14). These values were mostly
derived from laboratory experiments. NCASI knows of no published data, however, on decay rates
specific to forest products industry manufacturing residuals in industry landfills based on actual
measurements. Therefore, in this study, the EPA decay rates for municipal solid waste (MSW) were
used (US EPA 2014a, Annex 3.14, Table A-262). These were used because 1) 50 to 60% of the
biodegradable material in discarded MSW in the US (after recovery for recycling) is paper,
paperboard, wood, and yard trimmings (USEPA 2014b, Table 3), 2) unlike most of the decay rates
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found in the literature, these decay rates are derived from field data instead of laboratory experiments,
and 3) they are based on a robust data set, having been derived from 52 representative landfills from
across the United States with varying amounts of precipitation. These EPA MSW decay rates are
somewhat higher than those used in the EPA GHG emissions reporting program for pulp, paper, and
wood products mill landfills, somewhat lower than those used for pulp and paper mills in the EPA
national GHG inventory, and are within the range of those reported elsewhere for forest-derived
materials.

The fraction of material degradable under anacrobic conditions must also be known in order to
estimate GHG emissions from landfills receiving manufacturing residuals. Data are available for
some of the specific residuals in this study; the parameter values used to characterize the extent of
decomposition are discussed below in the sections dealing with individual types of residuals.

Under anaerobic conditions, about one-half of the degradable carbon is converted to biogenic CO,
while the other half is converted to CH,. Under acrobic conditions (e.g., in shallow unmanaged
landfills), a much smaller fraction of the gas consists of CH,. The methane correction factor (MCF,
fraction between zero and 1) is used to reflect the fraction of material that is degraded under
anaerobic conditions.

Another factor influencing the releases of landfill CO, and CH, methane to the atmosphere is the
extent to which CHy is oxidized to biogenic CO, before exiting the landfill. Even in the absence of
systems designed to capture and destroy methane, it is commonly assumed that about 10% of the
methane is oxidized as it moves through the surface layers of the landfill IPCC 2006b, Chapter 3,
Table 3.2, U.S. EPA 2014a, Section 8.1). Finally, some landfills are equipped with cover systems to
collect and destroy methane by burning, and assumptions need to be made regarding the fraction of
the methane that is collected and burned. In this study, it was assumed that manufacturing residuals
are landfilled in a landfill receiving primarily forest product industry waste and that for these landfills
there is no methane capture, assumptions consistent with current practice in the industry and with the
approach used by EPA to calculate landfill emissions from pulp and paper mills landfills for the
national inventory (USEPA 2014a, Annex 3.14).

Cumulative quantities of carbon dioxide and methane from mill landfills emitted at a given time are
calculated as follows.

Quantity of Carbon Converted to Gas at a Given Time Under Anaerobic Conditions:
Qc-casana = MCF X QR(]- - e_kt) X CC % (1 — Feenp)

where Qg is the quantity of residuals required to produce a given amount of usable energy in the
biomass product system, t the time in years, CC the carbon content of residuals, Feonp the fraction of
carbon that is non-degradable under anaerobic condition, and k the decay rate.

Quantity of Carbon in Gas Converted to Methane (Qc.cpy):

Qc-chs = Qcsgas,an X F

where F is the fraction of gas converted to methane under anaerobic conditions.

Quantity of Methane Not Collected and Burned (Qcpy~cs)

QCH4-NCB = QC—>CH4- X E (1 - FCH4-CB)
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where Fcuacp 18 the fraction of methane collected and burned or oxidized.

Quantity of Methane Released to the Environment (Qcus,Lanann):

Qcrarandarit = Qcrance X (1 — Fenaox)

where Fepaox s the fraction of methane oxidized in landfill covers.

Quantity of Carbon Converted to Gas at a Given Time Under Aerobic Conditions:
Qcgasae = (L = MCF) x Qp(1 —e™ ) x CC

Total Quantity of Gas at a Given time:

Qcs6as = QR(]- - e_kt) X CC X [1 = MCF * Feenpl

Quantity of Carbon Dioxide Released to the Environment (Qcoz,Lanafin):

12 44
Qcoz,Landsitt = <QC—>Gas — QcHalandfin % E) X 12

Other environmental loads related to landfilling activities were modeled using the US-EI database
(Disposal, wood untreated, 20% water, to sanitary landfill/CH WITH US ELECTRICITY).

5.1.3.1.1 Woody Mill Residuals

As mentioned above, an important factor in calculating emissions from landfills is the fraction of the
original biogenic carbon that is non-degradable under anacrobic conditions. There is a wide variation
of values for this parameter in the case of wood and wood-derived materials. Values published in the
literature for woody materials vary from 50% (IPCC 2006b) to over 90% (Wang et al. 2011). Values
for paper-based materials can be significantly lower than those for woody materials (USEPA 2012a).
In this study, the value used in the EPA GHG Inventory for wood products disposed in MSW landfills
was used in the typical scenario. This was done because 1) in the context of this study, it is more
conservative than lower values sometimes used by EPA (i.e., it results in lower methane emissions
from landfilling, reducing the relative benefits of burning for energy); and 2) given recent studies
(e.g., Wang et al. 2011), it is likely more realistic than lower values sometimes used by EPA. There is
large uncertainty in this parameter however. Materials like bark and sawdust that comprise woody
mill residuals have not been studied to NCASI’s knowledge. Landfill parameter values selected in
this study for woody mill residuals are summarized in Table 5.10.
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Table 5.10 Parameters Affecting Emissions from Landfilling of Woody Mill Residuals

Parameter Analvzed Value Analvzed Rationale/Source(s)

Biogenic carbon content o IPCC (2006¢, Table 12.4, default value for carbon

BC 50% . .
(CO) fraction of wood residues)

BC T7% USEPA (2014a, Annex 3.13); see rationale above

IPCC (2006b, Chapter 3, p. 3.13) and USEPA (2010a,

Non-degradable carbon Low 50% p. 39773, 2013, Table TT-1) recommend using a
under anacrobic ? default value of 50% for the fraction of carbon that
conditions (Feenp) decomposes under anaerobic conditions for all waste

. Mid-point of the range for wood and wood products

0,
High 90.0% (Wang 2011, Table 2)
-1

BC 0.038 yr USEPA (2012b), value representative of 52 US

Decay rate (k) Low 0.020 yr' municipal solid waste landfills and various
High 0.057 yr' precipitation conditions; see rationale above
Methane correction
factor (MCF) i.e., BC 1 IPCC (2006b), methane correction factors set up to be
fraction of landfill under representative of managed anacrobic
anaerobic conditions
Fraction of gas
converted to methane BC 0.5 IPCC (2006b)
under anacrobic
conditions (F)
Fraction of methane
oxidized in landfill BC 10% IPCC (2006b)
covers (Feuaox)
Fraction of methane . . o . .
burned or oxidized BC 0% Assummg no mill landfill is equipped with methane
collection systems (USEPA 2014a)

(FCH4CB)
5.1.31.2 WWITP Residuals

Assumptions made to model GHG emissions from landfilling WWTP residuals are summarized in
Table 5.11. Detailed calculations were presented in Section 5.1.3.1. Other environmental loads from
landfilling of WWTP residuals were modeled using the US-EI database (Disposal, sludge from pulp
and paper production, 25% water, to sanitary landfill/CH WITH US ELECTRICITY).
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Table 5.11 Parameters Affecting Emissions from Landfilling of WWTP Residuals
Parameter Analvzed NValue Analvzed Saurce(s)

. BC 49%
Biogenic carbon content Low 19% See Table 5.6.
(CO

High 55%
Non-degradable carbon BC 0%
under anaerobic conditions Low 40% From NCASI unpublished experiments
(Feexo) High 60%
BC 0.038 USEPA (2012b), value representative of 52 US
Decay rate (k) Low 0.020 municipal solid waste landfills and various
High 0.057 precipitation conditions, see rationale above
Methane correction factor BC 1 IPCC (2006b), methane correction factors set up to
MCF) be representative of managed anaerobic landfills
Fraction of gas converted to
methane under anaerobic BC 0.5 IPCC (2006b)
conditions (F)
Fraction of methane
oxidized in landfill covers BC 10% IPCC (2006b)
(FCH4OX)
Fraction of methane burned Assuming no mill landfill is equipped with
. BC 0% .

or oxidized (Fcgacn) methane collection systems

5.1.3.1.3

Paper Recycling Residuals

Assumptions made to model GHG emissions from landfilling the fiber fraction of OCC rejects are
summarized in Table 5.12. Detailed equations were provided in Section 5.1.3.1. Other environmental
emissions related to the use of resources for landfilling the fiber fraction, as well as for landfilling the
plastic fraction of OCC rejects, were modeled using the US-EI database.

e Fiber fraction of residuals: Disposal, sludge from pulp and paper production, 25% water, to
sanitary landfill/CH WITH US ELECTRICITY, assuming WW'TP residuals are
representative of the fiber fraction of the paper recycling residuals

o Plastic fraction of residuals: Disposal, paper, 11.2% water, to sanitary landfill/CH WITH
US ELECTRICITY
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Table 5.12 Parameters Affecting Emissions from Landfilling the Fiber Fraction of OCC Rejects

Parameter Analvzed Value Analvzed Sourcets)

Biogenic carbon content

0,

(CO) BC 50% IPCC (2006b)
Non-degradable carbon BC 61% Based on NCASI (2004)
under anacrobic conditions L 10% Based on lower value for WWTP residuals (see
(Feenp) ow ¢ Table 5.11)

BC 0.038 USEPA (2012b), value representative of 52 US
Decay rate (k) Low 0.020 municipal solid waste landfills and various

High 0.057 precipitation conditions, see rationale above

Methane correction factor BC 1 IPCC (2006b), methane correction factors set up to
MCF) be representative of managed anaerobic

Fraction of gas converted to
methane under anaerobic BC 0.5 IPCC (2006b)
conditions (F)

Fraction of methane IPCC (2006b), assuming no mill landfill is

L . o

?;f 1dlze(;1 in landfill covers BC 10% equipped with methane collection systems
CH40X

Fraction of methane burned BC 0% Assuming no mill landfill is equipped with a

or oxidized (Fcgacn) ° methane collection system

5.1.3.2 Incineration of Woody Mill Residuals
Incinerating the woody mill residuals without recovering the energy is modeled in this study as a way
to illustrate the simplest way by which biogenic carbon can return to the atmosphere. Emissions from
incineration are assumed the same as those for combustion for energy generation (see Section
5.1.2.0).

5.1.3.3 Incineration of WWTP Residuals

Emissions from incineration are assumed to be the same as those related to combustion for energy
generation (see Section 5.1.2.2).

5.1.3.4 Incineration of Paper Recycling Residuals

Emissions from the incineration of paper recycling residuals are assumed to be the same as those
related to combustion for energy generation (see Section 5.1.2.3).

5.2 Definition of Typical Scenarios
5.2.1 Current Energy Use and Waste Management Practices at Forest Products Facilities
Energy production and waste management data were compiled for the US forest products facilities

(both pulp and paper and wood products) using data collected by AF&PA, NCASI, and the American
Wood Council (AWC) and are summarized in Table 5.13 and
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Table 5.14. Most data are from 2010. Waste management data for the wood products facilities were
compiled through 2008 only. For this reason, to produce a representative number for the entire forest
products industry in 2010, the ratio of management options in 2008 was applied to 2010 production
data. There are no “waste management” data available for bark, sawdust, and similar woody mill
residuals produced at pulp and paper facilities, as they are not a waste but rather almost always being
burned for energy.

Table 5.13 US Forest Products Facilities Estimated Fuel Mix
(Not Including Purchased Power and Steam)

Wood Eorest Products Industey (AE&PA,

Faperkrbdycts Products | NCASI and AW members used as

Eacilities

Eacilities | a proxy for the entire L S mdustry)

Biomass fuels 70.9 90.1 72.1

Fossil fuels 29.1 9.9 27.9
Natural gas 13.9% 8.6% 13.5%
Coal 10.9% 0.3% 10.2%
Other fossil 4.4% 0.9% 4.1%

Table 5.14 Waste Management Practices at US Forest Products Facilities

Disposal

% Beneticial
Waste Type ? %l;i THE % Landfill % Burning®
(

% of disposal) (% of disposal

Paper Products Facilities
WWTP residuals 32.5% 67.5% | 44.4% (65.8%) | 23.1% (34.2%)

All others (causticizing wastes, general
mill trash, construction debris, OCC
rejects, landfilled broke, bark, wood 26.9% 73.1% 68.4% (93.6%) 4.7% (6.4%)
residual, sawdust, knots, metal and other
recyclable)

Wood Products Facilities

All waste types (incl.: unusable sawdust,
shavings, bark, garbage, recyclables, used 96.2% 3.8% 3.8% (100%) Negligible
oil, pallets, etc.)

FEorest Products Industry (AF & PA and NCASI members used as a proxy for the whole US industry)

Other waste from pulp and paper facilities
and all waste from wood products 57.8% 42.2% 39.6% (93.8%) 2.6% (6.2%)
facilities

*This does not include burning for energy.
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Typical scenarios were modeled to be as representative as possible of current practices within US
forest products manufacturing facilities using the information in the tables above. In addition, all
parameters were set to their base case values for typical scenarios.

5.2.2 Woody Mill Residuals

The typical scenario considered for woody mill residuals is summarized in Table 5.15. A stoker boiler
was assumed in the typical scenario as it is the most commonly used firing method for burning woody
biomass (NCASI 2011a). Size reduction is sometimes required to process oversized particles prior to
burning. Stoker boilers can be used to burn biomass residuals for a broad spectrum of sizes (NCASI
2011a). Woody mill residuals are generally found in sizes suitable for stoker boilers (NCASI 2011a).
For this reason, as a typical scenario, no size reduction was considered. The ratio of steam to power
produced was set based on industry data for CHP (from AF&PA, NCASI, and AWC). This study
analyzed only cases where steam and electricity would be produced via CHP using biomass boilers
and not fossil fuel boilers. Therefore, it was assumed that, at the industry level, the total power
produced from CHP would be generated from biomass and fossil fuels in forest products facilities in
the same ratio as overall fuel usage, and only the fraction from biomass was considered. Power to
heat ratio (P/Sywpip) assumed for the CHP1 scenario above was assumed for the typical scenario as a
conservative assumption. The actual heat/CHP configuration assumed for this system is depicted in
Figure 5.3.

Steam to
process; —m
0.57 GJ
Manufacturing-
related
woodyvbiomass Stoker Power to
- ztrjeéijd:isv/’ -#  boiler  —1.02 G3—(—0.45 GJ Turbine process; —
Eff: 67% 0.08 GI
tonne
0.076 tonne I
1.53 GI HHY
Residual Losses:
Total energy to process; steam to 0.02 Gl ’
0.57GI+0.35G)+0.08GI=1GJ process,;
0.35 &1

Figure 5.3 Heat/CHP Configuration Considered in the Typical Scenario for Woody Mill Residuals

The typical scenario considered was based on the data presented earlier in Table 5.13 for the entire
forest products industry. It can be seen from this table that natural gas and coal are the main fossil
fuels used by the US forest products industry. Therefore, in the typical scenario, only those two were
considered in the ratio used by the industry. It was hence assumed that 57% of the steam produced
from biomass would displace heat from natural gas and 43% would displace heat from coal. All
(100%) of the displaced power was assumed to be from the US power consumption grid mix average.
As shown previously in

Table 5.14, when woody mill residuals are disposed of, they are either landfilled (94%) or burned
(6%). However, as the burning reported by NCASI/AF&PA members most likely involves recovery
of energy, this was not considered to be an alternative fate for the typical scenario. Instead, 100%
landfilling was considered. It should be noted however, that there are very few data on what would be
a reasonable “typical” alternative fate for woody mill residuals as it is not a common practice of the
industry to dispose of these.
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Table 5.15 Typical Scenario for Woody Mill Residuals

Eneroy Produced at Forest Products

Pre.]?r{]cessing Eacilities/U tilities Alternative Fate of
B s Rl Correspanding Fossil Residuals
Fuels
Heat from Heat from 579
No size stoker boiler natural gas 0
SRO reduction 100% | and residual 92% MRI1 | Landfill 100%
S'Ctgll;n from Heat from coal | 43%
Size
SR1 reduc;Uon - 0%
Nli(i)bﬂe US average
chipper
PP Powerfrom | gq, | power 100% | MR2 | Incineration | 0%
Size CHP consumption
ion - mix
SR2 reduonn 0%
Stationary
chipper

5.2.3 WWIP Residuals

The typical scenario considered for WWTP residuals is summarized in Table 5.16. A stoker boiler
was also assumed in the typical scenario as a conservative assumption. The ratio of steam to power
produced was set based on industry data (from AF&PA, NCASI, and AWC) regarding CHP. This
study analyzed only cases where CHP would be produced using biomass boilers and not fossil fuel
boilers. Therefore, it was assumed that, at the industry level, the total power produced from CHP
would be generated from biomass and fossil fuels in forest products facilities in the same ratio as
overall fuel usage and only the fraction from biomass was considered. Power to heat ratio (P/Stpnm)
assumed for the CHP1 scenario above was used for the typical scenario as a conservative assumption.
The actual heat/CHP configuration assumed for this system is depicted below in Figure 5.4.

Steam to
process: —»
0.57 G]
WWTP
ey, | stoler pomer o
— t1 -w  boiler —1.02 GI—)—0.45 G) Turbine process: —»
onne Eff: 60% 0.08 G
0.114 tonne ’
1.70 Gl HHY
Residual Losses:
Total energy to process: steam to 0.02 GI >
0.57G1 4+ 0.35GIH+ 0.08GI=1GI process:
0.35 GJ

Figure 5.4 Heat/CHP Configuration Considered in the Typical Scenario for WWTP Residuals
The typical scenario considered was based on the data presented in Table 5.13 for the whole industry.
It can be seen from this table that natural gas and coal are the main fossil fuels used by the US forest

products industry. In the typical scenario, therefore, only these two fuels were considered in the ratio
used by the industry. It was hence assumed that 57% of the steam produced from biomass would
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displace heat from natural gas and 43% would displace heat from coal. All (100%) of the displaced
power was assumed to be from the US power consumption grid mix average. Finally, as shown
previously in Table 5.14, WWTP residuals that are not beneficially used are typically landfilled
(66%) or burned (34%). As it is not necessary that burning residuals would involve recovery of
energy (for instance, in cases where the heating value would be too low), this ratio was assumed in
the typical scenario.

Table 5.16 Typical Scenario for WWTP Residuals

Enerey Produced at Korest Products Eacilities/Utilities Alternative Fate of

Residuals

Biomass Residuals C orresponding Fossil Fuels
Heat from stoker boiler and o, | Heat from natural gas 57% . o
residual steam from CHP 92% Heat from coal 43%, MRI | Landfill 66%
Power from CHP 8% }:J()Snsl‘lffrzlr;t%zr??nvﬁr 100% | MR2 | Incineration | 34%

5.2.4  Paper Recycling Residuals

The typical scenario considered for paper recycling residuals is summarized in Table 5.17. A stoker
boiler was assumed in the typical scenario as a conservative assumption. The ratio of steam to power
produced was set based on industry data (from AF&PA, NCASI, and AWC) for CHP. This study
analyzed only cases where CHP would be produced using biomass boilers and not fossil fuel boilers.
Therefore, it was assumed that, at the industry level, the total power produced from CHP would be
generated from biomass and fossil fuels in forest products facilities in the same ratio as overall fuel
usage and only the fraction from biomass was considered. Turbine efficiency assumed for the CHP1
scenario above was used for the typical scenario as a conservative assumption. The actual heat/CHP
configuration assumed for this system is depicted below in Figure 5.5.

Steam to
process: —m
0.57 GJ
Paper
recycling
residuals Stoker Pawer to
— 28 Gl HHV/ -»  boiler —1 02 GI—()—10.45 GJ Turbine process: —m
tonne EFf: 63% 0.08 GI
0.0583 tonne
1.62 GI HHV [
Residual l Lossas:
Total energy to process: steam to 0.02 GI !
0.57GI+ 035G+ 0.08G7=1G] process:
0.35 G)

Figure 5.5 Heat/CHP Configuration Considered in the Typical Scenario
for Paper Recycling Residuals

The typical scenario considered was based on the data presented above in Table 5.13 for the whole
industry. It can be seen from this table that natural gas and coal are the main fossil fuels used by the
US forest products industry. In the typical scenario, only those two were considered in the ratio used
by the industry. It was hence assumed that 57% of the steam produced from biomass would displace
heat from natural gas and 43% would displace heat from coal. All (100%) of the displaced power was
assumed to be from the US power consumption mix average. Finally, as shown in Table 5.14, paper
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recycling residuals that are not beneficially used are typically landfilled (93.6%) or burned (6.4%). As
it is not necessary that burning residuals would involve recovery of energy (for instance if they were
disposed of in municipal facilities), this ratio was assumed in the typical scenario.

Table 5.17 Typical Scenario for Paper Recycling Residuals

Enerey Produced at Forest Products Eacilities/Utilities Alternative Fate of
Biomass Residuals Corresponding Fossil Fuels Residuals
i Heat from natural gas 57%
Hegt from stoker boiler and 929% g 0 MR1 | Landfill 93.6%
residual steam from CHP Heat from coal 43%

US average power

Power from CHP 8% ? .
consumption mix

100% [ MR2 | Incineration | 6.4%

6.0 RESULTS AND DISCUSSION: CRADLE-TO-FINAL ENERGY

This section discusses the results of the cradle-to-final energy analysis, including fossil fuel
substitution.

Note: For the GHGIs indicators, the results at 100 years developed by applying the dynamic carbon
footprinting approach are compared with those obtained using the IPCC 100-year GWPs. Because the
comparisons reveal that the differences at 100 years are small, for simplicity, the contribution,
scenarios, and sensitivity analyses results are presented using only 100-year GWPs.

6.1 Woody Mill Residuals

This section presents the results for the woody mill residuals.

6.1.1 Typical Scenario: Base Case Results

The typical scenario was first analyzed with all parameters at their base case values.
6.1.1.1 Greenhouse Gas Impact: Differential GHGI

When using the dynamic carbon footprinting approach, the biomass energy system produces, after
100 years, a greenhouse gas impact that is 116 kg CO-E lower" per gigajoule of energy produced
compared to the defined non-use system. This reduction is 111 kg CO,E when applying IPCC 100-
year GWPs.

Figure 6.1 presents the 100-year differential GHGI for the biomass energy system compared to the
non-use system as well as the contribution of each system component to the results using IPCC 100-
yvear GWPs. In this figure,

o the GHGI indicator results from the non-biogenic CO, releases [which include fossil fuel-
related CO,, CH,4 and N,O as well as biomass-related CH, and N,O and other GHGs (fossil

I Results in this report are always presented as differences (i.¢., biomass energy system minus non-use system).
The “Relative GHGI” indicator does not include biogenic CO,. The “Differential GHGI” indicator includes
emissions and removals of biogenic CO,.
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fuel- and biomass-related)], the GHGI indicator results from biogenic CO, releases and the
total GHG releases™ are depicted separately;

e the results from the biomass energy system are shown as positive numbers;

e the results from the non-use system are shown as negative numbers (because they are
avoided);

e the “net” bars represent the sum of the different system components; and

e anect positive indicates that the biomass energy system impacts are greater than the non-use
system and a net negative indicates that the biomass energy system impacts are lower than the
non-use system (in other words, the more net negative the indicator result, the more
beneficial is the biomass energy system).

As shown in this figure, a significant fraction of the difference between the biomass energy and non-
use systems is attributable to non-biogenic CO, GHGs, i.e., GHGs other than biogenic CO,. More
specifically, the methane emissions from landfills (most of MR 1) avoided when burning residuals to
produce energy is responsible for a large portion of the benefits from the biomass energy system.
Reducing energy production from fossil fuels [i.e., heat from coal (A), heat from natural gas (B), and
US average power grid (C)] also contributes to the difference, but to a lesser extent. The greenhouse
gas impact caused by the emissions of biogenic CO; is different in the two systems (i.¢., the net is not
zero) for two reasons. First, much of the biogenic carbon is released as methane in the non-use system
(included within non-biogenic CO, GHGs) and mostly as carbon dioxide in the biomass energy
system. Second, some of the carbon is stored in landfills in the non-use system.

12 In this report, “Total GHG releases™ is used as a short form for the sum of non-biogenic CO, GHGs and
biogenic CO, GHGs.
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150 ABOVE O:
BIOMASS ENERGY —
SYSTEM

Differential GHGI (kg CO.E/GJ)

i BELOW 0: NO-USE SYSTEM

Non-biogenicCO2

GHGs BiogenicCO2 Total GHG Releases
HCHP_Typ 3.11 141 144
HA -41.8 -0.113 -41.9
BB ~46.2 -0.288 ~46.5
mc -16.0 -0.399 -16.4
W MR1 -133 -17.6 -150
O Net -233 122 -111

Figure 6.1 Contribution Analysis for the Differential GHGI (at 100 Years) for Woody Mill
Residuals - Typical Scenario
[In the figure, the different components of the biomass energy system are depicted as follows: CHP
system as described in Figure 5.3 (CHP_Typ). The components of the non-use system are depicted as
follows: heat from coal (A), heat from natural gas (B), US average power grid (C), residuals in
landfills (MR1). Results reflect the use of 100-year GWPs. |

6.1.1.2 Greenhouse Gas Impact: Relative Non-BioCO, GHGI

The result for the “Relative Non-BioCO, GHGs” indicator is -98.7%" for both the dynamic carbon
footprinting approach and IPCC 100-year GWPs, meaning that the biomass product system generates
almost no GHGs when ignoring biogenic CO,.

6.1.1.3 Greenhouse Gases: Timing of Impacts

When residuals are burned for energy, the biogenic carbon is immediately released to the atmosphere.
In contrast, residuals placed into landfills degrade relatively slowly, releasing the carbon (both CO,
and CH,) over time.

Figure 6.2 shows the annual radiative forcing attributable to greenhouse gas emissions from
producing 1 GJ of energy in the biomass energy and non-use systems. These values have been
calculated based on the dynamic radiative forcing approach, described in Section 4.1.6.1 of this
report.** An explanation of the factors contributing to the radiative forcing is shown in Table 6.1.

® Non-biogenic CO, GHGs only. Calculated as follows: (CHP_Typ - A - B - C - MR1)/(A+B+C+MR1).

" In Figure 6.2 and Figure 6.3, radiative forcing due to the GHG emissions is plotted in units of Wm™ instead of
units of CO,E because, when using dynamic radiative forcing calculations, the relationship between annual and
cumulative results is much easier to illustrate visually using units of Wm™. For other residuals addressed later in
this report, only the differential cumulative results are shown.

National Council for Air and Stream Improvement

ED_000419-0002239



Technical Bulletin No. 1016

EPA-HQ-2015-007434 Interim 2

41

—DBiomass energy system
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Figure 6.2 Annual GHG Impact for the Biomass Energy and Non-Use Systems:
Woody Mill Residuals - Typical Scenario

Table 6.1 Explanation of Annual Emissions, Woody Mill Residuals, Dynamic Carbon Footprinting

Time
(vears)

The woody
residuals are
burned, releasing
GHGs, which result

The fossil fuels are burned, releasing GHGs,
which result in radiative forcing at the time of

Ditterential (i.e., biomass
€Hersy system minus
non-use svstem)

The differential radiative
forcing is positive
(0.23E-13 Wm™) because
at time O there is more

Biomass Eneroy Non-Tse Systen
Svstem

t=0 ) D ; combustion of 2.25E-13 Wm™. Biomass . .
in radiative forcing . . ) forcing from the emissions
i residuals are placed in landfills. There are no )
at the time of ! ) released by the biomass
. releases from the landfills at time O.
combustion of energy system than from
2.49E-13 Wm™. the non-use system.
Although there are no additional emissions
There are no from combustion, residuals start degrading in
additional landfills releasing GHGs. In each year, there is
emissions from the | radiative forcing from landfill GHGs released
biomass energy in the current year plus forcing due to GHGs The differential radiative
system. The released in previous years that are still in the forcing goes through a
radiative forcing atmosphere. During the period that landfill minimum and then
caused each year by | emissions are high, annual radiative forcing increases, approaching
0 <t<ow | GHGs released in increases because the forcing from new zero, because the

year 0 slowly
declines as these
GHGs degrade
(e.g., CHy) or are
removed from the
atmosphere (¢.g.,
COy).

emissions increases faster than previously
emitted GHGs are removed from the
atmosphere. Over time, however, the GHG
releases from landfills decline and approach
zero and the GHGs in the atmosphere degrade
(e.g., CHy) or are removed from the
atmosphere (¢.g., CO,). As a result, the annual
radiative forcing approaches zero.

emissions from both
systems eventually
degrade or are removed
from the atmosphere.
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While Figure 6.2 shows the annual radiative forcing, Figure 6.3 shows the same data but plotted as
cumulative radiative forcing, in units of Wm™, associated with emissions of GHGs in the biomass
energy and non-use systems for woody mill residuals as a function of time. An explanation of the
sources of this radiative forcing is provided in Table 6.2. Figure 6.3 shows that the differential
radiative forcing is initially positive because the forcing due to the emissions from the biomass energy
system is higher than that for the non-use system. The differential cumulative greenhouse gas impact
quickly becomes negative, however, as landfill emissions increase in the non-use scenario. The figure
shows that, under the typical scenario assumptions (e.g., alternative fate is 100% landfill), it takes 1.2
years before the cumulative radiative forcing due to GHG releases in the biomass energy system is
less than the radiative forcing due to releases in the non-use system.

- Biomass energy system MNon-Use systern = <Differential
2.5E-11
2E-11
1.56-11 Break-even time:

1.2 years
[ /

1E-11 / /
5E-12

Radiative Forcing (Wm-2/GJ)

-5E-12 ™

e ===

-1.5E-11

Time {t, years)

Figure 6.3 Cumulative GHG Impact for the Biomass Energy and Non-use Systems:
Woody Mill Residuals - Typical Scenario
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Table 6.2 Explanation of Cumulative Emissions, Woody Mill Residuals

Ditlerential (i.e, hiomass

Time _ :
Biomass Eneroy Svstem Nan-1se System €Nnerey svstem minus non-
(years) Hse system)
The fossil fuels are burned,
releasing GHGs, which The differential radiative
The woody residuals are burned. resul.t in radiative fo.rcmg at for01_121g is positive (0.23E-13
. . . the time of combustion of Wm™) because at time 0, there
_ releasing GHGs, which result in 2 T . .
t=0 . . . 2.25E-13 Wm'". Biomass is more forcing from the
radiative forcing at the time of ] . .
. B residuals are placed in emissions released by the
combustion of 2.49E-13 Wm~. . .
landfills. There are no biomass energy system than
releases from the landfills at | from the non-use system.
time O.
There are no new emissions Biomass residuals placed in | The difference in cumulative
from the biomass energy landfills start to degrade, radiative forcing decreases as
system. The initially released releasing GHGs. The the forcing associated with the
0<t<12 | GHGs remain in the atmosphere | cumulative GHG emissions, | non-use system increases more
for a period of time, so ecach and their cumulative rapidly that that associated
year, the cumulative radiative radiative forcing, increase with the biomass energy
forcing increases. rapidly. system.
(=12 Cumulative radiative forcing Cumulative radiative forcing ;l;ll(lﬁa?ilégufl:rtgs dilif(f):rg;g:ll{_
’ reaches 5.2E-13 Wm™. reaches 5.2E-13 Wm™. . &
even time).
The emissions from the
landfill continue for a
There are 10 new emissions conmdergble pe.no.d. . At 100 years, the difference in
from the biomass energy system | Cumulative radiative forcing . . .
. . . ) ; cumulative radiative forcing is
but cumulative forcing continues to increase until all 2
12<t<w . X . . -1.01E-11 Wm™. The
continues to increase until all GHGs released from fossil .
: difference changes only
GHGs are removed from the fuel combustion and from Lo
. . slowly after this point.
atmosphere. disposal operations are
removed from the
atmosphere.

Figure 6.4 compares the timing of differential cumulative GHGI results obtained using the dynamic
carbon footprinting approach with those obtained using IPCC 100-year GWPs, both in units of kg
CO;E. In both approaches, the difference in emissions between the two systems is computed for each
year. The dynamic approach calculates the environmental impact in terms of the radiative forcing that
is associated with GHGs remaining in the atmosphere attributable to all current and past emissions.
Each year’s forcing is added to past years to obtain cumulative radiative forcing. The IPCC approach
calculates impact by assigning each year’s emissions an impact equal to the cumulative radiative
forcing occurring over 100 years, using 100-year GWPs. Both approaches consider the timing of
emissions but only the dynamic approach accurately characterizes the timing of the warming
associated with those emissions.

The first observation that can be made from Figure 6.4 is that the differential cumulative GHGI
results decline faster when using the dynamic carbon footprinting approach than with IPCC GWPs. In
other words, more short-term benefits from using biomass residuals for energy production are
observed when applying dynamic carbon footprinting. The break-even time is 1.2 years using
dynamic carbon footprinting and 7.5 years when using IPCC global warming potentials. The
difference is due to the methane released from the landfills under the non-use scenario. Methane is a
potent greenhouse gas but it has a short lifetime in the atmosphere so its greenhouse gas impact is
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concentrated in the years immediately following its release, as opposed to carbon dioxide, which is
much more persistent. This short-term warming effect of methane is captured by the dynamic
approach but not by the use of 100-year GWPs.

Because both approaches are affected by the timing of emissions, and because methane emissions are
higher in the earlier years of the simulation, both approaches show the benefits (i.e., negative
differential impacts) increasing more rapidly in the early years. Because the 100-year GWPs approach
is affected only by emissions timing, the curve flattens out as methane generation slows. In the case
of the dynamic approach, the benefits accrue more rapidly in the early years but diminish later in the
simulation as methane in the atmosphere decomposes to CO,, exerting a lower radiative forcing effect
and reducing the differences between the biomass energy and non-use systems. As methane
generation ceases and all of the methane in the atmosphere decomposes to CO,, the results for the two
approaches converge.

— Dynamic Carbon Footprinting ===[PCC 100-Year GWPs
50
\
Y
Y
— \\
g o\ ™
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B .
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-200 -
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Figure 6.4 Emissions Timing: Comparing Results Based on
Dynamic Carbon Footprinting and IPCC 100-Year GWPs

6.1.1.4 Consumption of Fossil Fuels
Figure 6.5 shows the relative consumption of fossil fuels (“Relative FF CON,” biomass energy
system compared to non-use system). It can be seen from the figure that fossil fuel use in the biomass
energy system is 100% lower; virtually no fossil fuels are used in the biomass energy system. It can

also be seen from the figure that the main contributor to the difference between the systems is the heat
from natural gas in the non-use system.
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Figure 6.5 Relative Consumption of Fossil Fuels for Woody Mill Residuals - Typical Scenario
[In the figure, the different components of the biomass energy system are depicted as follows: CHP
system as described in Figure 5.3 (CHP_Typ). The components of the non-use system are depicted as
follows: heat from coal (A), heat from natural gas (B), US average power grid (C), residual in
landfills (MR1).]

6.1.2  Typical Scenario: Perturbation and Sensitivity Analyses
6.1.2.1  Perturbation Analyses

As mentioned in Section 4.1.3, sensitivity ratios represent the percent change in an output variable
caused by a 1% change in one given input variable. For simplicity and given that the GHGI results do
not vary significantly over a 100-year period depending on the approach used, perturbation analyses
were performed using IPCC 100-year GWPs. Figure 6.6 shows the sensitivity ratios for the four
indicators analyzed in this study, for woody mill residuals. The following input variables were tested
in sensitivity analyses: transportation distance of the residuals (Distance), their water content (WCxg),
their heating value (HHV), and the fraction of their carbon content that is non-degradable carbon
(Feonp).

The results depicted in Figure 6.6 should be interpreted as follows. A sensitivity ratio of +1.0 means
that value of the output variable increases by 1% when the input variable value is increased by 1%.
The greater the absolute value of the sensitivity ratio, the more intrinsically sensitive a parameter was.

It can be seen from Figure 6.6 that transportation distance of residuals to the boiler had very little
effect on the “Differential GHGI” indicator results when compared to the other studied parameters.
The fraction of non-degradable carbon (Focyp) had the most significant effect on the results, with
sensitivity ratios of 4.5. The positive ratio means that when increasing the value of the parameter, the
indicator result is also increased, indicating a declining performance of the biomass energy system
compared to the non-use system. Increasing the water content of the residuals, and thus reducing the
boiler efficiency, produced a negative sensitivity ratio, i.¢., a positive effect on the results. This is
because on a per gigajoule basis, more residuals are required to produce the energy and thus more
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landfilling, and associated methane emissions from landfills, are avoided. The opposite can be seen
when increasing the higher heating value.

The time for the biomass energy system to have lower cumulative emissions than the non-use system
(“break-even time” in Figure 6.6) was significantly affected, relatively speaking, by the various
parameters analyzed, except for the transportation distance of residuals.

Finally, overall, the relative GHGI and relative fossil fuel consumption (FF CON) indicator results
were not significantly affected by the parameters analyzed.

@ Distance OWCR EHHYV EFCCND &k
6.0

4.0

2.0

0.0 [ I —

Sensitivity ratio

-4.0

Differential GHGI Relative GHGI Break-eventime  Relative FFCON

Figure 6.6 Sensitivity Ratios for Woody Mill Residuals

6.1.2.2  Sensitivity Analyses

Table 6.3 shows the results of sensitivity analyses considering the actual possible ranges of variation
for each parameter. It is shown that the range of the fraction of carbon in woody mill residuals that is
non-degradable under anacrobic conditions (Fecnp) had the most effect on the results. With the higher
fraction considered, smaller benefits are observed from the combustion of woody mill residuals,
whereas with the lower value of Fecnp, benefits are far higher and break-even times far shorter than
those calculated in the typical scenario.
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Table 6.3 Sensitivity Analyses on Indicator Results for the Typical Scenario, Woody Mill Residuals

Relative Non-Bie( O,
GHGL

(%)

Differential GHGI
ke COE/G])

Break-Even l1ime® Relative EE CON
(years) (%)

WCr -110 | -112 986 | -98.8 32 9.6 -100 | -100
HHV -110 | -115 984 | -988 11 | 176 -100 | -100
Feen 272 | -286 975 | -99.2 32 | 220 -100 | -100
1117 98.7% 7.5§ -100

Transp.

of -109 | -111 978 | -98.7 75 7.9 982 | -100
residuals

k 941 | -114 98.6 | -98.7 1.3 3.5 -100 | -100

*Computed using IPCC 100-Year GWPs. '-116 kg CO,E/GJ using dynamic modeling of cumulative radiative
forcing. I -98.7% using dynamic modeling of cumulative radiative forcing. §1.2 years using dynamic modeling
of cumulative radiative forcing.

6.1.3  System Configuration Scenarios

In Section 5.0, various system configuration scenarios were presented. For instance, it was noted that
the alternative fate of woody mill residuals was difficult to determine. System configuration scenarios
were used to analyze those system configuration assumptions that were uncertain.

All possible scenario combinations presented in Section 5.1 were analyzed (132 combinations). The
calculations were performed using [PCC 100-year GWPs. Results are presented in Table 6.4 for cases
where parameters would be at their base case value. GHG releases and fossil fuel consumption are
significantly lower for all scenarios. Maximum differences were obtained in scenarios in which

¢ there is no size reduction;

e combined heat and power with maximum power production is produced;
e coal is being displaced (for both heat and power production);

e there is no transportation; and

e alternative fate is landfilling.

Minimum differences were obtained in scenarios in which

o there is size reduction;

e only heat is produced;

e natural gas is being displaced (for both heat and power production);
e there is transportation; and

e alternative fate is incineration.

Results in Table 6.4 also show that the time for the biomass energy system to have lower cumulative
emissions than the non-use system varies between 0 and 9.7 years, the lowest being observed when
incineration is the alternative fate.
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Table 6.4 Indicator Results for Various System Configuration Scenarios, Woody Mill Residuals

Differential GHGI* kg CO,E/GJ -111F -78.4 -312
Relative non- o

BioCO, GHGI* Yo -98.7% -94.9 -993
Break-even time* years 7.5% 0 9.7
Relative FF CON % -100% -98.5 -100

*Computed using IPCC 100-Year GWPs. 1 -116kgCO,E/GJ using dynamic modeling of cumulative radiative
forcing. I -98.7% using dynamic modeling of cumulative radiative forcing. §1.2 years using dynamic modeling
of cumulative radiative forcing.

6.2 WWTP Residuals

This section presents results for the WWTP residuals.

6.2.1 Typical Scenario: Base Case Results

The typical scenario was first analyzed with all parameters at their base case values.
6.2.1.1 Greenhouse Gases: Differential GHGs

When using the dynamic carbon footprinting approach, the biomass energy system produces, after
100 years, a greenhouse gas impact that is 295 kg CO-E lower" per gigajoule of energy produced
compared to the defined non-use system. This reduction is 287 kg CO,E when applying IPCC 100-
year GWPs.

Figure 6.7 presents the 100-year differential GHGI for the biomass energy system compared to the
non-use system as well as the contribution of each system component to the results using IPCC 100-
year GWPs. In this figure, emissions from the non-use system are shown as a negative number
because to obtain the Differential GHGs indicator overall result, the emissions of the non-use scenario
were subtracted from those of the biomass energy system.

The figure shows that non-biogenic CO, GHGI is mostly lower because when buming residuals to
produce energy, there are no methane emissions from landfills. The fact that there is less heat
generated from fossil fuels also contributes to the lower impact, but to a lesser extent. Emissions of
biogenic CO, are different in the two systems for two reasons. First, much of the biogenic carbon is
released as methane in the non-use system (included within non-biogenic CO, GHGs) and mostly as
CO, in the biomass energy system. Second, some of the carbon is stored in landfills in the non-use
system.

> Results in this report are always presented as differences (i.¢., biomass energy system minus non-use system).
The “Relative GHGI” indicator does not include biogenic CO,. The “Differential GHGI” indicator includes
emissions and removals of biogenic CO,.
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Figure 6.7 Contribution Analysis for the Differential GHGI (at 100 Years)
for WWTP Residuals - Typical Scenario
[In the figure, the different components of the biomass energy system are depicted as follows: CHP
system as described in Figure 5.4 (CHP_Typ). The components of the non-use system are depicted as
follows: heat from coal (A), heat from natural gas (B), US average power grid (C), residual in
landfills (MR1), incineration of residuals (MR2). Results reflect the use of 100-year GWPs |

6.2.1.2 Greenhouse Gases: Relative Non-BioCO,; GHGs

The result for the “Relative Non-BioCO, GHGs” indicator is -98.7%' (-99.1% using IPCC GWPs),
meaning that the biomass energy system generates almost no GHGs when ignoring biogenic CO- and
hence, produces a significant reduction when compared to the non-use system.

6.2.1.3 Greenhouse Gases: Timing of Impacts

When WWTP residuals are burned for energy, the related biogenic carbon is released to the
atmosphere immediately. In contrast, WWTP residuals placed into landfills degrade slowly, releasing
the related biogenic carbon (both CO, and CHy) over time. Figure 6.8 presents the results of the
“Differential GHGI” indicator over time using U.S. EPA’s decay rates for materials placed in
municipal landfills, for the typical scenario. These results were developed using the dynamic carbon
footprinting approach described in Section 4.1.6.1 of this report and are expressed in units of radiative
forcing (Wm™). The net difference is initially negative (i.c., the impact from the biomass energy
system is lower than that from the no-use system from time equals zero, meaning that the break-even
time is zero) and then declines over time as the material degrades in landfills. When using IPCC 100-
year GWPS, the difference in impact is initially positive and the break-even time is observed at 1.8

years.

'* Non-biogenic CO, GHGs only. Calculated as follows: (CHP_Typ - A - B - C - MR1- MR2)/
(A+B+C+MR1+MR2).

National Council for Air and Stream Improvement

ED_000419-0002248



EPA-HQ-2015-007434 Interim 2

Technical Bulletin No. 1016

50
0
-5E-12
[Tl
P
E
= -1E-11
=53
£
2
£ -1.5E-11
@
2z
Z
i3
=
£  -2E-11
B
p=]
c
bl
1
£ -2.5E-11
O
-3E-11

C 20

40 &0 20

ICLD

N\

AN

\

Time {t, years)

Figure 6.8 Cumulative Differential GHGI Indicator Results as a Function of Time

6.2.1.4 Consumption of Fossil Fuels

Figure 6.9 shows the results for the relative consumption of fossil fuels indicator (“Relative FF

for WWTP Residuals - Typical Scenario

CON,” biomass energy system compared to non-use system).

It can be seen from Figure 6.9 that the biomass energy system used 99.3% less fossil fuel when

compared to the non-use system defined in this study. This is due to the fact that virtually no fossil

fuels are used in the biomass energy system. It can also be seen from the figure that the main

contributor to the lower emissions is avoided heat from natural gas.
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Figure 6.9 Relative FF CON Indicator Results for WWTP Residuals - Typical Scenario
[In the figure, the different components of the biomass energy system are depicted as follows: CHP
system as described in Figure 5.4 (CHP_Typ). The components of the non-use system are depicted as
follows: heat from coal (A), heat from natural gas (B), US average power grid (C), residual in
landfills (MR1), incineration of residuals (MR2).]

6.2.2 Typical Scenario: Perturbation and Sensitivity Analyses
6.2.2.1 Perturbation Analyses

Various parameters were analyzed in perturbation analyses. For each of these parameters, a sensitivity
ratio was calculated (see Section 4.1.3). For simplicity and given that the GHGI results do not vary
significantly over a 100-year period depending on the approach used, perturbation analyses were
performed using [PCC 100-year GWPs.

Sensitivity ratios for the parameters tested in this study are presented in Figure 6.10. It can be seen
from that figure that the carbon content of the residuals has the most significant effect on the GHGI
results, with a sensitivity ratio of -1.3. The negative ratio means that when increasing the value of the
parameter, the score is decreased, indicating an improving performance of the biomass energy system
compared to the non-use system. The fraction of non-degradable carbon (Fccnp) also has a significant
effect on the Differential GHGs results, with a sensitivity ratio of 1.1. The positive ratio means that
when increasing the value of the parameter, the score is also increased, indicating a declining
performance of the biomass energy system compared to the non-use system. Increasing the water
content of the residuals, and thus reducing the boiler efficiency, produced a negative sensitivity ratio,
1.€., a positive effect on the results. This is because on a per gigajoule basis, more residuals are
required to produce the energy; thus, more landfilling and associated methane emissions from
landfills are avoided. The opposite can be seen when increasing the higher heating value. Overall,
Relative GHGs and fossil fuel consumption results were not significantly affected by the parameters
analyzed. Break-even time was shown, relatively speaking, to be highly sensitive to all parameters
tested, with the exception of the ash content.
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6.2.2.2  Sensitivity Analyses

Figure 6.10 Sensitivity Ratios for WWTP Residuals

Above, perturbation analyses were applied to determine which parameters were intrinsically the most
sensitive to the results without considering the actual ranges of possible values for these parameters.
In Table 6.8, the results of sensitivity analyses considering the actual possible ranges of variation for
cach parameter are presented. It is shown that the range of possible heating values and carbon content
for WWTP residuals had the most effect on the results. Also, even in the worst conditions, the GHG
benefits of the biomass energy system compared to the non-use system are still considerable.

Table 6.5 Sensitivity Analyses on Indicator Results for the Typical Scenario, WWTP Residuals
Relative Non-Biot O

WCr

HHV
Ash

CcC

FCCN D

k

Ditterential GHG1

2871

(kg CO,E/GJ)
271 | -310
242 | -378
287 | -288 | 991
-178 | -309 i
226 | -349
287 | -287

GHGL

Break-Even Time”

Relative FE ( ON

(%) (vears) (%)
Ty | Min | Viax |
-98.6 | -98.7 1.0 3.0 -992 | -994
985 | -98.8 0 56 -99.0 | -99.5
985 | -98.8 1.9 3.0 988 | -998
1.8° -99.3
977 | -98.8 0 3.0 993 | -993
984 | -988 1.6 2.4 993 | -993
987 | -98.7 1.3 35 993 | -993

*Computed using 100-year GWPs.7-295 kg CO,E/GJ using dynamic modeling of cumulative radiative forcing.

1-98.7% using dynamic modeling of cumulative radiative forcing. §0.0 years using dynamic modeling of cumulative
radiative forcing.
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6.2.3 System Configuration Scenarios

In Section 5.0, various system configuration scenarios were presented. All relevant scenario
combinations were analyzed (40 combinations). Results are presented in Table 6.6 for scenarios
where parameters would be at their base case values. Results obtained for the typical scenarios are
also reproduced in this table for comparison purposes. GHG releases and fossil fuel consumption are
significantly lower for all scenarios. Maximum differences were obtained in scenarios in which

e combined heat and power with maximum power production is produced;
e coal is being displaced (for both heat and power production); and
e alternative fate is landfilling.

Minimum differences were obtained in scenarios in which

e only heat is produced;
e natural gas is being displaced (for both heat and power production); and
e alternative fate is incineration.

Table 6.6 Indicator Results for Various System Configuration Scenarios - WWTP Residuals

Differential GHGI* kg CO,E/GJ -287% -79.5 -589

Relative Non-

BioCO. GHGs * % -99.1% -93.9 -99.3
2

Break-even time* years 1.8° 0 6.4
Relative FF CON % -99.3 -99.1 -99.7

*Computed using 100-year GWPs.7-295 kg CO,E/GJ using dynamic modeling of cumulative radiative forcing.
1-98.7% using dynamic modeling of cumulative radiative forcing. §0.0 years using dynamic modeling of cumulative
radiative forcing

6.3 Paper Recycling Residuals

6.3.1 Typical Scenario: Base Case Results

The typical scenario was first analyzed with all parameters at their base case values.
6.3.1.1 Greenhouse Gases: Differential GHGs

When using the dynamic carbon footprinting approach, the biomass energy system produces, after
100 years, a greenhouse gas impact that is 112 kg CO-E lower" per gigajoule of energy produced
compared to the defined non-use system. This reduction is 109 kg CO,E when applying IPCC 100-
year GWPs.

Figure 6.11 shows that the non-biogenic CO, GHGI is mostly lower because when burning residuals
to produce energy, there are no methane emissions from landfills. Alone, the avoided methane
emissions from landfills lower the impact by 154 kg CO,E/GJ. The fact that there is less heat from
fossil fuels also contributes to the lower impact, but to a lesser extent. Emissions of biogenic CO, are

7 Results in this report are always presented as differences (i.¢., biomass energy system minus non-use system).
The “Relative GHGI” indicator does not include biogenic CO,. The “Differential GHGI” indicator includes
emissions and removals of biogenic CO,.
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different in the two systems for two reasons. First, much of the biogenic carbon is released as
methane in the non-use system (included within non-biogenic CO, GHGs) and mostly as CO; in the
biomass energy system. Second, some of the carbon is stored in landfills in the non-use system.

— 150
‘:’, 100 || ABOVE®:
i BIOMASS ENERGY SYSTEM
8 so i —
g 0 e
g 50
5 -
©
= 100 ——
5
-150 L
2 BELOW 0 NO-USE SYSTEM
8200 ogenicco2
on-biogenic . .
GHGs BiogenicCO2 Total GHG Releases
mCHP Typ 55.29 53 119
A -41.8 -0.113 -41.9
me -46.2 -0.288 -46.5
@Bc -16.0 -0.399 -16.4
B MVR1 -101 -12.7 -114
MR2 -4.24 -4.0 -3.3
O Net -154 45.7 -109

Figure 6.11 Contribution Analysis for the Differential GHGI (at 100 Years) for Paper Recycling
Residuals - Typical Scenario

[In the figure, the different components of the biomass energy system are depicted as follows: CHP
system as described in Figure 5.5 (CHP_Typ). The components of the non-use system are depicted as
follows: heat from coal (A), heat from natural gas (B), US average power grid (C), residual in
landfills (MR1), incineration of residuals (MR2). Results reflect the use of 100-year GWPs |

6.3.1.2 Greenhouse Gases: Relative Non-BioCO, GHG's

The result for the “Relative Non-BioCO, GHGI” indicator is -86.4%"* (-75.2% when using IPCC
GWPs), meaning that the biomass product system generates almost no GHGs when ignoring biogenic
CO,. When compared to other types of residuals presented above (woody mill residuals and WWTP
residuals), the use of paper recycling residuals presents significantly lower overall benefits. This is
because paper recycling residuals are composed of an important fraction of plastic which, when
combusted, releases fossil fuel GHGs.

6.3.1.3 Greenhouse Gases: Emissions Timing

When paper recycling residuals are burned for energy, the biogenic carbon (both CO; and CH.,) is
immediately released to the atmosphere. In contrast, residuals placed into landfills degrade slowly,
releasing the carbon over time. Figure 6.12 analyzes the “Differential GHGI” indicator results over
time using U.S. EPA’s decay rate for materials placed in municipal landfills for the typical scenario.

¥ Non-biogenic CO, GHGs only. Calculated as follows: (CHP_Typ - A -B - C - MR1 - MR2)/
(A+B+C+MR1+MR2).
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It shows that the differential impact is initially slightly negative (i.c., the impact from the biomass-
based system is lower than that from the fossil fuel-based system, meaning that the break-even time is
zero) and declines over time as the material degrades in landfills. When using the IPCC GWPs, the
break-even time is also zero years.

0 20 40 60 80 1(')0

-2E-12 \

-4E-12 \
6E-12
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-1E-11

Differential Radiative Forcing (Wm_,/Gl)

-1.2E-11

Figure 6.12 Cumulative Differential GHGI Indicator Results as a Function of Time
for Paper Recycling Residuals - Typical Scenario

6.3.1.4 Consumption of Fossil Fuels

Figure 6.13 shows the relative consumption of fossil fuels (“Relative FF CON,” biomass energy
system compared to non-use system) for paper recycling residuals.

It can be seen from that figure that the biomass energy system uses 99.9% less fossil fuel than the
non-use system. This is due to the fact that virtually no fossil fuels are used in the biomass energy
system. It can also be seen from the figure that the main contributor to the lower emissions is avoided

heat from natural gas. Note that the plastic fraction of paper recycling residuals was not considered to
be fossil fuel.
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Figure 6.13 Relative Consumption of Fossil Fuels for Paper Recycling Residuals - Typical Scenario
[In the figure, the different components of the biomass energy system are depicted as follows: CHP
system as described in Figure 5.5 (CHP_Typ). The components of the non-use system are depicted as
follows: heat from coal (A), heat from natural gas (B), US average power grid (C), residual in
landfills (MR1), incineration of residuals (MR2).]

6.3.2  Typical Scenario: Perturbation and Sensitivity Analyses
6.3.2.1  Perturbation Analyses

Various parameters were analyzed in perturbation analyses. For each of these parameters, a sensitivity
ratio was calculated (see Section 4.1.3). Sensitivity ratios for the parameters tested in this study are
presented in Figure 6.14. Sensitivity ratios are not shown for break-even times as they were initially
zero. It can be seen from Figure 6.14 that the fraction of non-degradable carbon (Foenp) and the fiber
fraction of paper recycling residuals have the most significant effect on the results, with sensitivity
ratios up to 1.5. The positive ratio obtained for Feconp means that when increasing the value of the
parameter, the score is also increased, indicating a declining performance of the biomass energy
system compared to that of the non-use system. Increasing the fiber fraction resulted in a negative
sensitivity ratio. This means the biomass energy system generated lower emissions or consumed less
fossil fuel than the non-use system. The water content of the residuals had little effect on the results
compared to the other parameters. Finally, overall, fossil fuel consumption scores were not
significantly affected by the parameters analyzed.
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Figure 6.14 Sensitivity Ratios for Paper Recycling Residuals: Relative Non-BioCO, GHGs,
Differential GHGs, and Relative FF CON

6.3.2.2  Sensitivity Analyses

Above, perturbation analyses were applied to determine which parameters were intrinsically the most
sensitive to the results without considering the actual ranges of possible values for these parameters.
In Table 6.7, the results of sensitivity analyses considering the actual possible ranges of variation for
cach parameter are presented. It is shown that the range of possible heating values for paper recycling
residuals had the most effect on the results. Also, even with the highest heating value for residuals,
the GHG benefits of the biomass energy system compared to the non-use system are still
considerable.

Table 6.7 Sensitivity Analyses on Indicator Results for the Typical Scenario,
Paper Recycling Residuals

Relative Non-Bio( O,

Differential GHGI® GHGT* Brealk-Even Time® Relative FE € ON
(kg CO,E/GJ) %)
Fiber 578 | -191 496 | -93.2 0 2.3 -99.9 | -99.9
fraction
WCx -1;)9 -108 | -109 '7;2 715 | <750 | og 0 34 | 999 | -99.9 | -99.9
FCCND -109 | -166 752 | -78.7 0 0 -99.9 | -99.9
K -109 | -109 752 | <752 0 -0.7 -99.9 | -99.9

*Computed using 100-year GWPs. t-112 kg CO,E/GJ using dynamic modeling of cumulative radiative forcing.
1-86.4% using dynamic modeling of cumulative radiative forcing. §0 years using dynamic modeling of cumulative
radiative forcing.
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6.3.3 System Configuration Scenarios

In Section 5.0, various system configuration scenarios were presented. All relevant scenario
combinations were analyzed (40 combinations). Results are presented in Table 6.8 for scenarios
where parameters would be at their base case values. Results obtained for the typical scenarios are
also reproduced in that table for comparison purposes. The biomass energy system resulted in lower
GHG releases and fossil fuel consumption in all scenarios. Maximum differences were obtained in
scenarios in which

the fiber fraction of paper recycling residuals is higher;

combined heat and power with maximum power production is employed;
coal is being displaced (for both heat and power production); and
alternative fate is landfilling.

Minimum differences were obtained in cases in which

the plastic fraction of paper recycling residuals is higher;

only heat is produced;

natural gas is being displaced (for both heat and power production); and
alternative fate is incineration.

Table 6.8 Indicator Results for Various System Configuration Scenarios - Paper Recycling Residuals

Indicator Typical Min Max

Differential GHGs* kg CO.E/GJ -109% -82.9 -316
Relative GHGs * % -75.2% -02.5% -86.3%
Break-even time* years 0§ 0 7.6
Relative FF CON % -99.9 -99.9 -100

*Computed using 100-year GWPs. t- 112 kg CO,E/GJ using dynamic modeling of cumulative radiative forcing.
1-86.4% using dynamic modeling of cumulative radiative forcing. §0 years using dynamic modeling of cumulative
radiative forcing.

6.4 Black Liquor

In a previous study by NCASI (Gaudreault et al. 2012, NCASI 2011b), the benefits of recovering
black liquor for production of energy and pulping chemicals that would otherwise need to be
produced from other resources were analyzed. In that study, it was determined that developing a
detailed model of the alternative fate of black liquor would have required too much speculation
because black liquor is not disposed of. Its use in the kraft recovery cycle is integral to pulp
production. Nonetheless, it was reasonable to assume that alternative management would involve
returning the biogenic carbon in the liquor to the atmosphere, perhaps via incineration (in which case
the carbon is emitted immediately), or acrobic wastewater treatment (in which case the carbon would
be emitted over a period of hours to months depending on the type of treatment system in use). In
either case, the carbon is returned to the atmosphere far too quickly to make carbon storage a
significant factor in the calculations. To be conservative, it was also assumed that all of the carbon in
the black liquor would be emitted as CO,. If, in the alternative management scenario, some of the
carbon was emitted as methane, the benefits of using black liquor in the kraft recovery cycle would be
larger than estimated in the study.

The detailed results obtained for black liquor can be found in NCASI (2011b) and Gaudreault et al.
(2012). These are summarized in Table 6.9. At the time of this earlier study, no dynamic carbon
footprint approach was applied and the results were not limited to 100 years. The break-even time
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would remain zero using dynamic carbon footprinting but limiting the analysis to 100 years would
slightly reduce the GHG benefits.

Table 6.9 Summary of Indicator Results for Black Liquor

Differential GHGI* kg COE/GJ -182 (184%) -97.9 -192
Relative Non- o

BioCO, GHGI* Yo -90.5 -69.0 924
Break-even time*- years 0 Not available
Relative FF CON % -89.8 -71.1 -90.7

* Based on 100-year GWPs. 1 Break-even time was not analyzed in NCASI (2011b) and Gaudreault et al.
(2012). However, assuming that the most likely alternative fate for black liquor is incineration, consistent with
the conservative assumption made regarding carbon emission from this alternative fate, the break-even time
would be zero years. JComputed using dynamic cumulative radiative forcing.

6.5 Comparison of the Residuals

Figure 6.15 compares the GHG benefits for the different types of biomass residuals on 1) a functional
unit basis (i.¢., 1 GJ of energy), and 2) a tonne of residual basis. “Differential GHGs™ indicator results
are depicted for the biomass energy system compared to the non-use system.

The figure shows that producing 1 GJ of energy using WWTP residuals produces greater benefits
than does using woody mill residuals. This may seem counterintuitive, as WW'TP residuals are a fuel
of lesser quality than woody biomass residuals. This result was obtained because to produce 1 GJ of
energy, more WWTP residuals are needed than when using woody biomass residuals, which also
means diverting more WWTP residuals from landfills and hence avoiding more methane emissions.
Paper recycling residuals generated relatively lower benefits than woody mill residuals and WWTP
residuals on a per GJ basis. This was due to the plastic fraction of the residuals, which produce fossil
fuel GHGs when bumed.

On a per tonne of residual basis, fuels with higher HHV, lower water content, and greater degradable
fraction in landfills led to greater benefits. The plastic fraction of paper recycling residuals was also
an important factor explaining the lower benefits observed for this material.
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Figure 6.15 Comparison of the Differential Releases for the Different Residual Types
a) per Gigajoule, b) per dry Tonne

It is also possible to use the numbers presented in Table 6.14 below to calculate typical scenario
weighted average indicator results for all residuals included in this study. In calculating these
averages, it was assumed that the results were the same for other spent liquor as for black liquor.
Residuals other than black liquor and those analyzed in this study were not included. The weighted
average results are presented in Table 6.10.

Table 6.10 Weighted Average Indicator Results, Typical Scenarios, Life Cycle Results

Weichted Averace Result
(all manufacturing residuals)

Dynamic Carbon IPCC GWPs
Eootprint

Indicator Linit

Differential GHGI kg CO.E/GJ -158 -155
Relative non-bioCO, GHGI % -93.7% -94.3%
Break-even time Years 0.5 2.9
Relative FF CON % -93.8% -93.8%

6.6 Additional Sensitivity Analysis on Air Emission Control Equipment

As mentioned in Section 5.1.2.1, it was assumed in this study that the difference in energy
requirements for air emission control was negligible for boilers combusting biomass residuals, coal,
and/or natural gas. There is very little information available regarding air emission control device
energy requirements and what information is available is rarely in a format that is usable for this
study. Some of the available information is summarized in Table 6.11. Table 6.12 presents common
air emission control equipment used for various boiler types within the forest products industry.
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Based on the information in Table 6.11 and Table 6.12, two sensitivity analyses were performed to
test the significance of the differences in control equipment and are summarized in Table 6.13. The
results of the sensitivity analyses, presented in Figure 6.16, indicate that neglecting the differences in
energy requirements for air emission control has likely led to a slight overestimation (of less than 3%)
of the benefits related to the biomass energy system, especially in the context of fossil fuel

consumption benefits.

Table 6.11 Power Consumption for Various Air Emission Control Devices

Air Emission Control Equipment

Power
 onsumption
(% of eneroy
output)

Applicability

Reference

European Commission

1 o o
0.1-1.8% Power utilitics (2006)
. . 0.2%* Heat from coal NCASI (1998)
Electrostatic precipitator Heat £
0.3%* cat trom NCASI (1998)
biomass
~0.6% Heat from coal} USEPA (2002)
Wet scrubber <3.0% Power utilitics European Commission
(2006)
e European Commission
0.3% - 1.0% Power utilitics
Dry scrubber ’ ’ (2006)
0.5% - 1.0% Heat production Kitto (1996)
1.0%* Heat from coal NCASI (1998)
U ified bb
fispecttied scrubbet 1.0%F Heat from NCASI (1998)
biomass
Selective catalytic reduction (SCR) 0.5% Power utilities Europea(nzg(;) 6n)1m 1ssion
Selective non-catalytic reduction o e European Commission
(SNCR) 0.1-0.3% Power utilitics (2006)

*Assuming 0.04 - 1.3 W/actm, 0.5 acfm/(1b steam/hr) and 1.52E-03 GJ/Ib steam. TAssuming 0.04 - 1.3 W/actm, 0.92
acfm/(1b steam/hr) and 1.27E-03 GJ/Ib steam. $Assuming 8640 hr/yr, 0.06$/kWh, 9780dscf/MMBtu, 3% O, at T=325°F.

Table 6.12 Common Combustion-Related Air Emission Control Equipment

Fuel Burned

Most Common Control Equipment

Coal ESP, low NO, burner

Biomass

ESP, wet scrubber (newer boilers have SNCR for NOy control)

Natural gas

Low NO burner, flue gas recirculation

Table 6.13 Sensitivity Analyses on Air Emission Control Equipment

Electricity Consumption for Air Emission Control

(% of heat output)
S1 0.3% 0.0% 0.2%
S2 2.1% 0.0% 1.8%
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Figure 6.16 Sensitivity Analyses on Air Emission Control Equipment -
Manufacturing-Related Woody Biomass Residuals - Typical Scenario

6.7 Life Cycle Results in Context

In this study, the life cycle GHG emissions and non-renewable energy consumption associated with
the US forest products industry’s use of biomass residuals (biomass energy system) have been
compared to the GHG emissions and the non-renewable energy consumption that would occur if
fossil fuels were used instead (non-use system). The results have been calculated in terms of the
differences between these two systems, expressed in terms of value chain GHG emissions. In this
section of the report, the calculated GHG benefits are put in the context of total emissions from the
forest products industry value chain.

Table 6.13 presents data that allow calculation of the greenhouse gas benefits of using biomass
residuals for energy generation. From this table, it can be seen that kraft black liquor and woody mill
residuals represent 24.3% and 34.6%, respectively, of the total energy used by the industry, for an
overall total of 58.9%.
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Table 6.14 Various Contextual Data Regarding the US Forest Products Industry

2010 data collected by
AF&PA, NCASI, and
. AWC and scaled up t
Total energy consumption 2.58E9 Gl/yr total UaSIIprZC(?u?:ﬁ (1)1111)* ©
Total energy includes
purchased power
Biomass
Source Energy Total Energy
Black liquor 52.3% 34.6%
Other spent 4.6% 3.0%
liquor
Fraction of energy from Woody mill 2010 data collected by
various sources (may not resiyduals 36.8% 24.3% AF&PA, NCASI, and
sum to 100% due to AWC and scaled up to
rounding) WWTP 0.63% 0.42% total US production*
residuals
Paper recychng 0.05% 0.03%
residuals
Others 5.7% 3.9%
Fossil fuels N/A 33.7%%
Base Case 184 kg CO,E/G]J in steam The base case was
GHG benefits from black Min 98 kg CO-E/GJ in steam recalculated in this
liquor recovery report; min and max are
. from Gaudreault et al.
Max 192 kg CO,E/G]J in steam
(2012)
64.6 million tonnes CO,E/yr
Scope 1 (62.0 million tonnes CO,E/fyr
from fossil fuels use)
Value chain emissions of o
S 2 and 3 147 million t CO,E/
the US forest products copes - an - [ on fones L aEVT Heath et al. (2010)
industry Net biogenic -109 million tonnes CO,E/yr
carbon flows
Net value chain |y o tonnes COSE/yr
emissions

*Together, AF&PA, NCASI, and AWC members comprise 96% of total US pulp production, 86% of total
paper and paperboard production and 36% of wood products production. T Including purchased electricity,
based on the energy content at the fence line (i.c., 3412 BTU per kWh) and assuming that it is 100% fossil fuel-

based.

Based on the data in Table 6.10 and Table 6.14, it is possible to estimate the increase in value chain

emissions that would accompany the forest products industry’s changing from biomass manufacturing
residuals (including black liquor) for energy to fossil fuels. Overall, the use of biomass manufacturing
residuals (including black liquor) in the forest products industry for one year avoids, for typical
scenarios, the emission of 181 million tonnes CO.E. In an earlier study, it was determined that direct
emissions of GHGs from fossil fuel combustion in the US forest products industry in 2004 were
approximately 65 million tonnes CO,E per year (Heath et al. 2010). The use of biomass-based
manufacturing residuals for one year, therefore, avoids a quantity of GHG emissions approximately
three times the annual fossil-fuel related direct GHG emissions from the forest products industry.
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7.0 RESULTS AND DISCUSSION: ADDITIONAL ANALYSES

This section presents the results of the gate-to-gate analysis of biogenic GHGs and the analysis of the
emissions of GHGs in the context of ongoing practices.

7.1 Gate-to-Gate Analysis of Biogenic GHGs

All the results presented above were computed using a life cycle approach that considered the fossil
fuels being displaced by biomass residuals. The typical scenarios for the two product systems (one
system using biomass for energy and the other system managing it by some other means) have also
been compared in terms of the emissions coming directly out of the units receiving the residuals (i.¢.,
combustion units or landfills). In this analysis, the benefits of fossil fuel substitution were ignored.
For this gate-to-gate analysis, paper recycling residuals were analyzed in terms of their fiber fraction
only.

Gate-to-gate Differential GHGI results are summarized in Table 7.1. These show that, even in this
highly constrained analysis, using the biomass residuals for energy generation resulted in reductions
in GHG releases. The results in Table 7.1 also highlight the effects of using dynamic modeling of
radiative forcing instead of 100-year GWPs, with the effects being especially significant on estimated
break-even times. A significant fraction of the emissions benefits were attributable to avoidance of
landfill methane. A previous, similarly constrained analysis on black liquor assumed that the
alternative management would likely involve returning the biogenic carbon in the liquor to the
atmosphere. In order to be conservative, in that study, it was assumed that the carbon would return to
the atmosphere as CO; via incineration or treatment in acrobic wastewater treatment plants. This
resulted in net zero GHG releases for energy production from black liquor compared to an alternative
fate. When not considering fossil fuel substitution, the weighted average reduction in GHG emissions
considering all residuals is 4.6 kg CO,E/GJ.

Because the benefits of displacing fossil fuels are not included, the times required for cumulative
emissions impact from the biomass energy system to fall below the cumulative emissions impact
from the non-use system are longer than calculated earlier in this report. Depending on the residual, it
required 0 to 19.5 years for the cumulative emissions impact from the biomass system to become
lower than the cumulative emissions impact from the non-use system.

A sensitivity analysis was also performed that uses the IPCC default value of 50% (instead of 77% in
the typical scenario) for the percentage of carbon in woody mill residuals that is non-degradable
under landfill anacrobic conditions. These results, presented in parentheses in Table 7.1, show that the
results are highly affected by this parameter.
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Table 7.1 Results of the Gate-to-Gate Analysis of Biogenic GHGs

Differential GHGSs over 100
Years
(ke CO,E/GJ)

Break-Even Time
(years)

Residual Type
IPCC 100-

Dynamic CF

Woody mill residuals -8.5 (-187)t -5.1 19.5(6.6) 77.0
WWTP residuals -190 -182 5.9 13.4
Fiber fraction of paper recycling residuals* -132 -126 7.7 18.2
Spent liquor (incl. black liquor) 0 0 0 0

Weighted average 4.6 (-742) T -3.3 7.62.6) T 30.1

*In addition to biomass, paper recycling residuals contain plastics which are produced from fossil fuels. For the
purpose of the biomass carbon fate analysis, only their fiber fraction was considered. TNumbers in parentheses
were derived using IPCC default for fraction of carbon that is non-degradable under anaerobic conditions, that
is 50% instead of 77%.

7.2 GHG Emissions from Ongoing Use of Residuals for Energy Production

Table 7.2 shows the times required for cumulative emissions from a facility using residuals for energy
to be equal to the emissions from a facility disposing of the residuals, both for the cradle-to-energy
(including fossil fuel substitution) and gate-to-gate (excluding fossil fuel substitution) analyses. The
results are presented for the dynamic carbon footprint approach only. The table also indicates when in
the past the ongoing practice would need to have begun in order for the cumulative emissions from
the two systems to be equal in 2014. The table includes text describing the practices in the industry at
points in the past. It should be noted that there is considerable uncertainty in the estimates of break-
even times, especially where fossil fuel substitution is ignored. This is because, in cases where fossil
fuel substitution benefits are ignored, the curve describing the difference in cumulative emissions
between the two scenarios is relatively flat as it approaches zero (because the initial difference
between the scenarios is large). The break-even time is equal to the point at which the curve passes
through zero, so the results are sensitive to small changes in assumptions, particularly assumptions
about landfill decay and methane production. By contrast, where fossil fuel substitution is considered,
the curve is steeper where it passes through zero because of the smaller initial difference between the
two scenarios, thus reducing the uncertainty about break-even time.
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Table 7.2 The Use of Residuals for Energy as an Ongoing Practice
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Woody mill residuals 7% of the fuel (16% of the biomass) burned at pulp
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8.0 UNCERTAINTY AND LIMITATIONS
This section provides further interpretation of the robustness of the results presented above.
8.1 Data Accuracy and Uncertainty

Evaluating data accuracy and uncertainty is an important aspect of LCA studies. An LCA is a
complex model made up of thousands of data points and the accuracy of these data can significantly
affect the results. Analyzing the uncertainty of such a complex model is not straightforward.
Techniques such as Monte Carlo analysis can be used to evaluate uncertainty, but an important
challenge is the lack of uncertainty data for the different variables that comprise the LCA model.
Therefore, in many cases, the robustness of the results and conclusions of LCA studies are assessed
using other methods. In this study, the parameters with potential effects on the results were analyzed
using sensitivity analyses covering their most probable range of variation and results were discussed
given these variations. However, without comprehensive uncertainty data, it was impossible to
quantitatively assess the statistical significance of the differences between the compared systems.

The data collection process met the data quality goals as set out in Section 4.4,
8.2 Limitations

The main limitations of this study are summarized in this section. They relate primarily to the
conformity of the study with ISO LCA standards (ISO 2006a, b) and to the data used and assumptions
made.

8.2.1 ISO Conformity

As mentioned previously, a streamlined LCA methodology was used in this study. As a consequence,
it was not possible to fully comply with ISO 14044 requirements for comparative assertions disclosed
publicly. The main non-conformances are outlined below.

e Although the assumptions, models, and results were reviewed by a committee of
stakeholders, no formal external critical review was performed.

e  While the Standard requires that for studies intended to be used for publicly disclosed
comparative assertions, a sufficiently comprehensive set of impact categories be employed,
only two were used in this study, in accordance with the study objective.

e No formal uncertainty analysis was performed.

In addition, the gate-to-gate analyses need to be understood as additional information rather than as
an LCA result.

8.2.2  Data and Assumptions

Some of the generic data sets used in this study were not specific to the US, although the study
employed a version of these data sets modified to use US electricity production.

The relevant characteristics related to the residuals analyzed in this study are typically quite variable.
This variability was analyzed in sensitivity analyses and results were shown for range of
characteristic values sufficiently large to cover most of the variability.

The data identified for size reduction were fixed on a per tonne basis and did not account for the
extent of size reduction. That said, size reduction was not found to significantly affect the study
results.
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Several assumptions were made regarding WWTP residuals that could have affected the study results.
The main ones are discussed here.

e It was assumed that mechanical dewatering can achieve 40% solids, that this was sufficient
for combustion, and that the same level of dewatering was also suitable for transporting them
to a landfill disposal site. The main reason for this assumption was that no data were available
concerning the energy consumption for additional dewatering. Assuming additional
dewatering would have had two main effects on the results. First, this would have decreased
the overall performance of the biomass energy system by increasing its consumption of
energy and related releases. Second, assuming drier WWTP residuals would have increased
boiler efficiency, and thus reduced the quantity of residuals required to produce 1 GJ of
energy, which would have resulted in lower benefits when analyzing the results on a per
gigajoule basis, but greater benefits on a per tonne of residuals basis.

e It was also assumed that WWTP residuals would be co-fired with bark in a 20:80 ratio. Based
on this ratio, a boiler efficiency was calculated. Increasing the share of residuals in the mix
burned would have decreased the boiler efficiency, while decreasing their share would have
increased the efficiency. The effect of boiler efficiency on the results was discussed
immediately above. The relationship between the share of WWTP residuals burned and boiler
efficiency is also uncertain. The best available information was used.

Because paper recycling residuals are made up of a mix of materials that have characteristics similar
to WWTP residuals (negative effect on boiler efficiency compared to woody biomass residuals) and
plastic (positive effect on boiler efficiency compared to woody biomass residuals), it was assumed
that paper recycling residuals would be burned in boilers with the same efficiency as woody biomass
residuals at a given water content. Boiler efficiencies for these kinds of material are not known,
however. The effect of boiler efficiency on the results was discussed above. Also, OCC rejects were
considered to be representative of paper recycling residuals in general. In cases where, for instance,
the plastic fraction of other paper recycling residuals is outside the range studied in this study, results
would be slightly different. However, a broad range of characteristics was examined in this study to
account for these potential variances.

The best available data for energy production using fossil fuels were used. These data were deemed
representative of average US conditions. No sensitivity analyses were performed on that part of the
modeling. As a consequence, the results of the study cannot be generalized to a broader set of
conditions regarding energy production from fossil fuels. Also, it was assumed that the difference in
energy requirements for air emissions control would not vary significantly from one fuel to another. If
this were not the case, and in particular if the energy penalty for emissions control were lower for
natural gas than for biomass, the benefits calculated for scenarios involving natural gas would be
reduced. This is not, however, expected to be significant.

The results are very sensitive to landfill and waste decomposition characteristics and these
characteristics are very uncertain. Sensitivity analyses were performed to address this issue. Results
appear to be robust within the ranges assessed for those characteristics with the exception of woody
mill residuals for which very different results can be obtained depending on the assumption made
regarding the fraction of carbon that is non-degradable under anacrobic conditions. In this study, a
value of 77% was used, obtained from the U.S. EPA GHG Inventory (2014a, Table 7.50). IPCC
recommends using a default value of 50% and specifies that waste-specific information can be used
instead but emphasizes that “[t]he reported degradabilities especially for wood, vary over a wide
range and |are] yet quite inconclusive™ (IPCC 2006b, Chapter 3, pp. 3.13-3.14). Table 8.1 compares
the results using the two values. The results show that the selected value has significant effect on the
results. Some studies have reported higher fractions of non-degradable carbon in wood than 77%
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(Wang et al. 2011). Assuming a higher non-degradable fraction would significantly reduce the
estimated benefits of using this material for energy.

Table 8.1 Comparison of Results Obtained for Woody Mill Residuals Using the EPA and IPCC
Values for Fraction of Carbon Non-Degradable Under Anacrobic Conditions and Effect for Industry
Average Results

Eraction of Non-Desoradable Carbon Under
Anaerobic Conditions (FCCND)
Including Fossil Fuel Excluding Fossil Fuel

Substitution Substitution
(Cradle-to-Final Eneroy) (Gate-to-Gate)

77% 50% 77% 50%
(EPA) (IPCO) (EPA)

Indicator

Woody mill residuals differential ke COE/G] 116 295 85 -187

GHGI

Weighted average differential ke COE/G] _158 298 46 742

GHGI

Br;ak-even time (woody mill years 12 05 195 66

residuals)

Welghted average break-even years 05 02 76 26

time

Break-even year for ongoing

practice (woody mill residuals) 2012 2013 1979 2003
. million tonnes

Industry-average benefit CO.Elyr 181 261 53 84.9

In addition, the analysis of the timing of emissions depends heavily on landfill characteristics. In the
absence of information more specific to forest products manufacturing residuals, U.S. EPA decay
rates for municipal landfills were used. These decay rates were derived for a mix of wastes, i.¢., not
only for woody materials which may degrade more slowly. Therefore, the lower decay rates used in
the scenarios are probably more representative of woody materials. Even considering this, the break-
even times were short, with the exception of paper recycling residuals that contain a fraction of
plastic.

Finally, the results of the assessment of ongoing practice are valid only in the context of two main
assumptions: 1) assuming the same quantity and type of energy produced in every year, 2) assuming
the same alternative fates and fossil fuels displaced in every year.

9.0 CONCLUSIONS

In this study, the GHG and fossil fuel-related benefits of using woody manufacturing residuals,
recycling residuals, and wastewater treatment plant residuals for energy production within the forest
products industry were analyzed using life cycle principles and additional analyses. It was shown that
using all types of residuals for energy production produces benefits both in terms of reduced fossil
fuel consumption and reduced greenhouse gas emissions. This result is valid across a range of system
configuration scenarios (boiler type, assumptions about the displaced fossil fuel, the GHG intensity of
the electricity grid, and the level of cogeneration at forest products facilities), residual characteristics
(e.g., heating value, moisture content), and whether or not the benefits from fossil fuel substitution are
considered. These findings hold true whether biogenic CQO, is included in the analysis or excluded by
giving it an emission factor of zero (equivalent to what is sometimes called “carbon neutrality”). The
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benefits occur without affecting the amount of wood harvested or the amount of wood products
produced.

It takes 0 to 1.2 years before the cumulative emissions impacts from the biomass energy systems are
lower than those in the corresponding non-use systems. Even ignoring the benefits of displacing fossil
fuel and limiting the analysis to biogenic emissions, the cumulative emissions impacts from the
biomass energy systems associated with producing 1 GJ of energy are lower than those from the non-
use systems in 0 to 19.5 years, depending on the residual.

These results were developed by comparing the GHG emissions from systems using manufacturing
residuals for energy in the forest products industry to the emissions from alternative systems
producing the same amount of energy from fossil fuels while disposing of the residuals by landfilling
or a combination of landfilling and incineration. In cases where it is assumed that the alternative to
burning manufacturing residuals for energy is incineration, the break-even times for all residuals are
zero, whether or not fossil fuel substitution is considered. Where the alternative is assumed to be
landfilling, the results can be sensitive to the parameter value describing the extent to which residuals
decompose in mill landfills, a parameter with large uncertainty. The impact is especially significant
for woody mill residuals.

When considered as an ongoing practice (€.g., ongoing production of 1 GJ energy per year), and
when the benefits of displaced fossil fuels are considered, the typical cumulative impact of residuals
used for energy in the industry becomes less than that of disposing of the residuals in less than two
vears. If the benefits of displaced fossil fuels are ignored, the typical cumulative impact of using the
residuals becomes smaller than the impact associated with disposing of the residuals in less than 35
years for all of the residuals examined. In all cases, even ignoring the benefits of displaced fossil
fuels, the ongoing use of the residuals predates, by a considerable period, the date when the practice
would have needed to begin in order for the current use of manufacturing residuals to be showing net
benefits.

The emissions benefits of using manufacturing residuals for energy in the forest products industry are
large. Given current practice, the use of manufacturing residuals including black liquor in the industry
for one year avoids the emission of approximately 181 million tonnes CO-E, equal to approximately
three times the annual direct emissions associated with the combustion of fossil fuels in the forest
products industry.
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APPENDIX A

ACRONYMS AND NOMENCLATURE

General Acronyms and Nomenclature:

AF&PA:
AWC:
BC:
BDmT:
Bio:

BioCO,:
Biogenic GHGs:

Biomass energy
system:

Break-even time:

CHP:
CORRIM:
COz:

COzE:

Cradle-to-final
energy analysis:

Differential
GHGs:

Eff:

EPA:

FF:

American Forest and Paper Association
American Wood Council

Base case

Bone-dry metric tonne

Biomass

Biogenic CO,

Biogenic CO, as well as CH, produced from decomposing biomass and CH,4 and
N,O produced in biomass combustion

Product system in which the biomass residuals are used for energy production
Number of years required for the cumulative emissions from the non-use system
to equal the cumulative emissions from the biomass energy system

Combined heat and power

Consortium for Research on Renewable Industrial Materials

Carbon dioxide

CO; equivalents, i.e., measure for describing how much global warming a given
type and amount of greenhouse gas may cause, using the functionally equivalent
amount or concentration of carbon dioxide (CO,) as the reference

A cradle-to-final energy analysis can be defined as a specific LCA applied to the

production of energy. It generally includes the extraction and production of
fuels, their transportation and their combustion to produce energy.

Absolute difference in releases of GHGs, including biogenic CO, emissions and
removals

Efficiency
Environmental Protection Agency

Fossil fuel
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Non-use system:

Gate-to-gate
analysis:

GHG:
GJ:
GWP:
HHV:
H&P:
ISO:
LCA:
LCI:
LCIA:
LHV:
MSW:
NG:
N/Av.:
OCC:
OECD:

Relative FF
CON:

Relative Non-

Bio CO, GHGs:

Removals:

US:

WWTP:

EPA-HQ-2015-007434 Interim 2

Product system in which the fossil fuels are used for energy production and in
which an alternative fate for the biomass residuals is considered or in which only
the alternative fate of the biomass residuals is considered

A gate-to-gate analysis can be described as a partial LCA looking at only one
value-added process in the entire production chain

Greenhouse gas

Gigajoule (1 GJ = 0.948 MMBtu)

Global warming potential

Higher heating value

Heat and power

International Organization for Standardization
Life cycle assessment

Life cycle inventory

Life cycle impact assessment

Lower heating value

Municipal solid waste

Natural gas

Not available

Old corrugated containers

Organisation for Economic Co-operation and Development

Relative difference in fossil fuel consumption of the biomass energy system
compared to the non-use system

Relative difference in GHGs, not including biogenic CO,, of the biomass energy
system compared to the non-use system

Sequestration or absorption of CO, from the atmosphere by the trees
United States

Wastewater treatment plant

ED_000419-0002279



EPA-HQ-2015-007434 Interim 2

System Configuration Scenarios Nomenclature:

Alternative Fate Scenarios

MR1:

MR2:

Landfilling

Incineration

Boiler Type Scenarios

FB:

SB:

Fluidized bed boiler

Stoker boiler

Fossil Fuel Scenarios

2?2 Q% 2

Heat from coal

Heat from natural gas
US-average electricity
Electricity from coal

Fossil fuel scenario, electricity from natural gas combined cycle

Size Reduction Scenarios

SRO:

SR1:

SR2:

Size reduction scenario, no size reduction
Size reduction scenario, mobile chipper

Size reduction scenario, stationary chipper

A3
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General Nomenclature:

CC:
Epc:
Erurp:
Fcenn:
Fcnacn:
Fcnaox:
k:

L:
MCF:
P:

Qr:
SHP:
SMP/LP:

WCR:

Biogenic carbon content

Usable energy from direct combustion

Steam to turbine

Non-degradable carbon content under anaerobic conditions
Fraction of methane captured and burned

Fraction of methane oxidized in landfill covers

Decay rate

Losses

Methane correction factor

Power to process

Quantity of residuals required to produced 1 GJ of usable energy
High pressure steam to process

Extraction steam to process

Water content of residuals
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APPENDIX B
REPORT REVISIONS SINCE ORIGINAL PUBLICATION

This is the third version of this report. The first version was published in October 2013. A revised version
was published in May 2014 to correct some of the data and make some clarifications to the text. NCASI
found that the values describing the composition of biomass energy presented in Table 6.14 were
calculated using the wrong method. These numbers affected the various weighted averages calculated
throughout the report. In addition, NCASI calculated the total greenhouse gases avoided by the industry's
use of woody mill residuals and black liquor to be 110 million tonnes CO-E for woody mill residuals and
218 million tonnes CO,E for combined woody mill residuals and black liquor. It was not clear in the
report that other residuals were not included in this estimate. If the estimate had included other residuals,
the avoided emissions benefit would have been slightly larger. Also, the report text was clarified in a few
places. These changes did not affect the general conclusions of the report.

In July 2014, NCASI determined that the calculations pertaining to woody mill residuals were in error
due to the use of an incorrect value for the fraction of carbon that degrades in landfills under anaerobic
conditions. Specifically, NCASI used a value of 55% for this parameter while it had intended to use 77%,
the value used by the United States Environmental Protection Agency in its Inventory of U.S. Greenhouse
Gas Emissions and Sinks. NCASI has recalculated all of the results involving woody mill residuals and
recomputed all industry-average numbers. The table below lists the changes in results and where they
occur in the report. The table only identifies places where the changes involve calculations based on
dynamic radiative forcing. The numbers calculated with the Intergovernmental Panel on Climate Change
(IPCC) 100-year global warming potentials (GWPs) were also updated but this is not shown in the table.
Note that the text of the report was also modified in several places (not listed here) to reflect the changes
in these results. NCASI also provided more details concerning the available information on the decay
rates of various manufacturing residuals and the fraction of non-degradable carbon in wood. In addition, a
sensitivity analysis using the default value from IPCC (i.e., 50% of the carbon non-degradable under
anaerobic conditions), also used by EPA in its greenhouse gas reporting rule, was added. (Table 8.1 was
added to Section 8.2.2.) Note that many results presented in Table 8.1 were not in the original report.

In the table below, where a value is presented, for instance, in Section ES.6 in the new report, that result
is typically presented in Section ES.5 in the previous version of the report. So, where “ES.6” is listed in
the table, it pertains to the new version only and, for the previous version, should be “ES.5.” Note also
that in some places information was removed from, or added to, a section compared to the previous
version of the report.
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Including Fossil Fuel Substitution
(Cradle-to-Final Energy)

Excluding Fossil Fuel Substitution

(Gate-to-Gate)

Indicator Unit Previous This Places in the Report Previous This Places in the Report
Version of the | Version of Where the Change Was Version of the | Version of Where the Change Was
Report the Report | Made Report the Report | Made
. . Table ES.5 and relative
Woody mill residuals Abstract, Table ES.1 and
differential GHGI kg COE/G] -261 -116 relative text, Section 6.1.1.1 -154 8.5 text, Abstract, Table 7.1
and relative text
. . Table ES.5 and relative
Weighted average Table ES.1 and relative .
differential GHGI kg CO.E/GJ -215 -158 text. Table 6,10 -61.4 -4.6 ::i‘i, Table 7.1 and relative
Woody mill residuals Y 99 1 987 Table ES.2 and relative
relative GHGI ? ) ) text, Section 6.1.1.2
qughted average mill . Table ES.2 and relative Not calculated in the report
residuals relative Yo -93.9 -93.7
GHGI text, Table 6.10
Abstract, Table ES.3 and Abstract, ES.1 Table ES.5
Break-even time relative text, ES.6, Figure and relative text, ES.6,
(woody mill residuals) years 0.6 12 6.3, Section 6.1.1.3, Section 74 19.5 Table 7.1 and relative text,
9.0 Section 9.0
Table ES.5 and relative
Weighted average ES.4.3, Table 6.10, Section text, Table 7.1 and relative
break-even time years 0.2 0.5 9.0 2.9 76 text, Section
9.0
Break-even year for .
ongoing practice - Unchanged* 1998+ 1979t 3;121%551'5 ;1121d relative
(woody mill residuals) )
Industry-average million President's Note, ES. 1, The number was added to the text as it was not there
tonnes 218 181 .
benefit COEAT ES.4.1,ES.6,6.7,9.0 previously.
2-

€8¢c000-61¥000 A3

*The number of years to break-even changed from 1.3 to 1.9 but the year did not necessitate updating. +The number of years was also updated from 16.2 to 34.5.
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Other analysis pertaining to woody mill residuals were also updated, including

the contribution analysis depicted in Figure 6.1;

the explanation of the timing of emissions in Figure 6.2, Table 6.1, Figure 6.3, Table 6.2, and Figure 6.4,
the perturbation analyses in Figure 6.6, the sensitivity analyses in Table 6.3;

the system configuration scenarios in Table 6.4;

the comparison of the residuals in Figure 6.15;

the industry-wide benefits from using woody mill residuals only (110 MT CO; E removed from the
report); and

o the weighted average results in Table 6.10.

In addition, the following changes were also made to the report.

o  The text of the abstract, executive summary conclusion, and conclusion were modified to better reflect the
limitations of the study.
o A "Significance of Findings" section was added to the executive summary.
o  The benefits from using black liquor were recalculated using dynamic radiative forcing. The number went
from -182 to -184 kg CO.E/GJ.
¢ The analyses on ongoing practices for all residuals type were recalculated using the radiative forcing
curves instead of CO,E curves, leading to some changes when excluding fossil fuel substitution (Table
ES.6):
o wastewater treatment plant (WWTP) residuals went from 2001 to 2004; and
o paper recycling residuals went from 1997 to 2001.
o  The weighted averages and annual values were removed from the ongoing practices tables.
¢  Some values derived from the literature were corrected and/or clarified and some choices made for the
base case and sensitivity analyses for the different manufacturing residuals studied in this report were
clarified by adding text in Tables 5.2, 5.3, 5.5, 5.6, and 5.7.
o The choice of the decay rates for all residuals was better justified.
e  The equations for calculating emissions from landfill were clarified.
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From: Kocchi, Suzanne

To: Dunham, Sarah

CcC: Krieger, Jackie; Irving, Bill, Fawcett, Allen

Sent: 8/13/2014 4:31:53 PM

Subject: materials for Janet

Attachments: Biogenic Assessment Framework Update and Next Steps 081314.docx; Biomass in Power

Sector.docx

Sarah — Attached is an updated version of the path forward/next steps doc and the separate biomass power sector
table. Bill will bring copies tomorrow. Thanks- Suzie
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From: Ohrel, Sara

To: Kocchi, Suzanne

CcC: Fawcett, Allen; Irving, Bill; Cole, Jefferson; DeLuca, Isabel
Sent: 8/4/2014 2:46:24 PM

Subject: RE: Framework - deliberative

Attachments: draft cover memo.docx

Hi Suzie,

Attached is my first quick stab at the basics of the memo, building of the previous Merkley letter/preamble language, to
get something for you and Bill to ediadd/comment on, and | can get started on incorporating Janet's comments.

Sara Bushey Ohrel

Chimate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Phone: (202) 343-9712

Cell: (202) 341- ()74?)

--this email and its content are deliberative--do not distribute or cite—

From: Kocchi, Suzanne

Sent: Monday, August 04, 2014 9:29 AM

To: Ohrel, Sara; Irving, Bill; Cole, Jefferson; DelLuca, Isabel
Cc: Fawecett, Allen

Subject: RE: Framework

Also for this “cover memo” text. | EX. 5 - Deliberative
‘ Ex. 5 - Deliberative

Ex. 5 - Deliberative |
i Ex. 5 - Deliberative i If you
“Can build 1-3 paragraphs around that idea as well as describing: Ex. 5 - Deliberative 5
i Ex. 5 - Deliberative iand get that text solid we can slot it into whatever documents they want be it cover memo, Q&A,
website, etc. That is a major priority now, and good to take the time before you get Janet’s edits and have to start
making them. Thanks!

From: Ohrel, Sara

Sent: Monday, August 04, 2014 9:18 AM

To: Irving, Bill; Kocchi, Suzanne; Cole, Jefferson; Deluca, Isabel
Cc: Fawecett, Allen

Subject: RE: Framework

Thank you so much, Bill. Once we get the tasks list together, we will bring him in.
Again, thank youl!
Sara

From: Irving, Bill

Sent: Monday, August 04, 2014 9:17 AM

To: Kocchi, Suzanne; Ohrel, Sara; Cole, Jefferson; DelLuca, Isabel
Cc: Fawecett, Allen

Subject: RE: Framework
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Also, for Sara, Jeff and Isabel, the CPB intern John Steller has some bandwidth to help out with the effort. If you
come across tasks that would be suitable, you can go directly to him. His cube is immediately next to my office.

From: Kocchi, Suzanne

Sent: Monday, August 04, 2014 8:12 AM

To: Ohrel, Sara; Cole, Jefferson; Deluca, Isabel
Cc: Fawcett, Allen; Irving, Bill

Subject: FW: Framework

Importance: High

There is a lot of interest in getting the Framework out ASAP. We will need to start working on comms materials, roll
out plan, this cover memo etc. Will need to happen sooner than later (ie — sometime this week for all materials). Paul
and Sarah talked a bit on Fri. Bill and | are going to get more info from her and Jackie later today on her
conversations with Janet. Bottom line — we will need quick turn arounds and stay tuned for more info. Thanks.

Isabel - could you please pull up the old comms materials and figure out what we need to update.

Jeff, Sara — even with Janet's note below there are clearly going to be text edits needed in the report itself so think

Ex. 5 - Deliberative

Thanks (and thanks in advance for your patience since | imagine this will be fairly chaotic this week).

From: Dunham, Sarah

Sent: Monday, August 04, 2014 7:59 AM
To: Kocchi, Suzanne; Irving, Bill

Cc: Krieger, Jackie; Gunning, Paul
Subject: Fw: Framework

From: McCabe, Janet

Sent: Sunday, August 3, 2014 11:09 PM
To: Dunham, Sarah; Tsirigotis, Peter
Cc: Goffman, Joseph

Subject: Framework

I've enjoyed reading the Framework this weekend (really).

I'll send my written comments along tomorrow, but wanted to pass along a few thoughts based on my reading so
far....

Ex. 5 - Deliberative

Ex. 5 - Deliberative
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--whatever cover memo we put with this Ex. 5 - Deliberative
| Ex. 5 - Deliberative |

Thanks for the work on this--it'll be good to start talking to people about it.

--Janet
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From: Fawcett, Allen

To: aafawcett

Sent: 7/24/2014 4:17:18 PM

Subject: Fw: slides for Monday biomass briefing with Janet - deliberative
Attachments: Biomass Assessment Framework Briefing for Janet 7-28-14.pptx

From: Ohrel, Sara <Ohrel.Sara@epa.gov>

Sent: Thursday, July 24, 2014 3:59 PM

To: Doster, Brian; Williams, Melina; Jordan, Scott; Hoffman, Howard; Lie, Sharyn; Camobreco, Vincent; Santiago, Juan;
Kornylak, Vera S.; Culligan, Kevin; Koerber, Mike; Mangino, Joseph; Levy, Aaron; Montanez, Jessica; Stenhouse, Jeb; Deck,
Leland

Cc: Kocchi, Suzanne; Fawcett, Allen; Irving, Bill; Cole, Jefferson

Subject: RE: slides for Monday biomass briefing with Janet - deliberative

Thank you all for your comments and edits. | incorporated them as well as those received from within OAP. Attached
you will find the version we will use for the briefing Monday.

Thank you all again,

Sara

From: Ohrel, Sara

Sent: Wednesday, July 23, 2014 9:51 AM

To: Doster, Brian; Williams, Melina; Scott Jordan (Jordan.Scott@epa.gov); Hoffman, Howard; Lie, Sharyn;
Camobreco, Vincent; Santiago, Juan; Komylak, Vera S.; Culligan, Kevin; Koerber, Mike; Mangino, Joseph; Levy,
Aaron; Montanez, Jessica; Stenhouse, Jeb; Deck, Leland

Cc: Suzanne Kocchi; Allen Fawecett; Bill Irving; Cole, Jefferson

Subject: slides for Monday biomass briefing with Janet - deliberative

Importance: High

Hello everyone,

In preparation for our meeting with Janet on biogenic emissions on Monday, we are sending you our draft slides. We
need to finish edits and send the PPT to the OAR 10 tomorrow, so please send us your suggested edits no later

than close of business today.

Thank you,
Sara

Sara Bushey Ohrel

Climate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Phone: (202) 343-9712

Cell: (202) 341-6748

-- this email and its contents are deliberative--do not distribute or cite --
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From: Gunning, Paul

To: Irving, Bill; Fawcett, Allen

Sent: 7/23/2014 3:35:55 PM

Subject: FW. Comments on accounting framework briefing

Attachments: draft Biomass Assessment Framework Briefing for Janet 7-23-14v4_clean.pptx

From: Gunning, Paul

Sent: Wednesday, July 23, 2014 3:34 PM

To: Dunham, Sarah

Cc: Krieger, Jackie; Suzanne Kocchi; Ohrel, Sara
Subject: RE: Comments on accounting framework briefing

Sarah

Thanks for the edits. Attached is the revised briefing. Inlooking at how this came together, my recommendation
would be to delete slide 11 (this is the new slide 11, not the old one that we removed per your comments). | think
between slide 10 and 12 we effectively communicate the path forward and some of the key issues that we need to
grapple with. Please let me know what you think.

Paul

From: Dunham, Sarah

Sent: Wednesday, July 23, 2014 11:18 AM

To: Gunning, Paul

Cc: Krieger, Jackie

Subject: Comments on accounting framework briefing

Thanks for sharing it with me yesterday. It looks good, | have some comments, and as | signaled
‘ Ex. 5 - Deliberative

‘this briefing). Also, can you get peter added to the briefing scheduler for monday?

Ex. 5 - Deliberative
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Ex. 5 - Deliberative

I'd suggest sending the revised version to Anna and Peter and someone in OGC to look particularly at
the new slide 10.

Pls call my cell If you want to talk about any of this.
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From: Kocchi, Suzanne

To: Ohrel, Sara

CcC: Fawcett, Allen; Irving, Bill

Sent: 7/23/2014 1:13:42 PM

Subject: RE: slides for Monday biomass briefing with Janet - deliberative
Attachments: draft Biomass Assessment Framework Briefing for Janet 7-23-14v2.pptx

Here are the slides with all of Sarah's comments incorporated except 2 on slide 9. She wants you to add a little bit
more abouti Ex. 5 - Deliberative ' You will note the sub-bullets with the

xox. If you could add that plus the OAQPS comments then send around a new version to all of us plus Paul we can
see where we stand. Thanks!

From: Ohrel, Sara

Sent: Wednesday, July 23, 2014 12:45 PM

To: Kocchi, Suzanne

Cc: Fawcett, Allen; Irving, Bill

Subject: RE: slides for Monday biomass briefing with Janet - deliberative

Ok. No show stoppers but overall notes:

Ex. 5 - Deliberative

From: Kocchi, Suzanne

Sent: Wednesday, July 23, 2014 12:28 PM

To: Ohrel, Sara

Cc: Fawcett, Allen; Irving, Bill

Subject: RE: slides for Monday biomass briefing with Janet - deliberative

Sara — Allen and | are going to work on Sarah D’s comments first. Then once we have that file and Paul's ok you can
work on integrating these. While you are waiting for the file, can you please review OAQPS comments and see if
there are any show stoppers? Thanks- Suzie

From: Ohrel, Sara

Sent: Wednesday, July 23, 2014 12:25 PM

To: Mangino, Joseph; Doster, Brian; Wiliams, Melina; Jordan, Scott; Hoffman, Howard; Lie, Sharyn; Camobreco,
Vincent; Santiago, Juan; Kornylak, Vera S.; Culligan, Kevin; Levy, Aaron; Montanez, Jessica; Stenhouse, Jeb; Deck,
Leland

Cc: Kocchi, Suzanne; Fawcett, Allen; Irving, Bill; Cole, Jefferson

Subject: RE: slides for Monday biomass briefing with Janet - deliberative

Great, thank you Joe (and everyone else). We will let you know if we have any questions.

From: Mangino, Joseph

Sent: Wednesday, July 23, 2014 12:23 PM

To: Ohrel, Sara; Doster, Brian; Wiliams, Melina; Jordan, Scott; Hoffman, Howard; Lie, Sharyn; Camobreco, Vincent;
Santiago, Juan; Kornylak, Vera S.; Culligan, Kevin; Levy, Aaron; Montanez, Jessica; Stenhouse, Jeb; Deck, Leland
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Cc: Kocchi, Suzanne; Fawcett, Allen; Irving, Bill; Cole, Jefferson
Subject: RE: slides for Monday biomass briefing with Janet - deliberative

Hi Sara,

Attached is a version of your slides with OAQPS/AQPD comments inserted. These reflect combined comments from
Juan, Vera, Jessica, and myself.  Since PowerPoint doesn't have frack change, | used strikeout and inserted our
edits in RED. Where there are brackets, those reflect questions or comments related to the bullet.  Also, inthe 111d
slide there is bubble comment included.

Please note that Kevin Culligan of OAQPS/SPPD is also looking at the 111(d) slide so you may receive feedback from
him on that one as well.

Thanks for the opportunity to look at these and please let me know if you have any questions on our comments.

-Joe

Joe Mangino

U.S. Environmental Protection Agency
Office of Air Quality Planning and Standards
Air Quality Policy Division

Research Triangle Park. NC

919-541-9778 (phone)

Note: Positions or views expressed here do not represent official EPA policy. Interagency deliberative and confidential.

From: Ohrel, Sara

Sent: Wednesday, July 23, 2014 9:51 AM

To: Doster, Brian; Williams, Melina; Jordan, Scott; Hoffman, Howard; Lie, Sharyn; Camobreco, Vincent; Santiago,
Juan; Kornylak, Vera S.; Culligan, Kevin; Koerber, Mike; Mangino, Joseph; Levy, Aaron; Montanez, Jessica;
Stenhouse, Jeb; Deck, Leland

Cc: Kocchi, Suzanne; Fawcett, Allen; Irving, Bill; Cole, Jefferson

Subject: slides for Monday biomass briefing with Janet - deliberative

Importance: High

Hello everyone,

In preparation for our meeting with Janet on biogenic emissions on Monday, we are sending you our draft slides. We
need to finish edits and send the PPT to the OAR 10 tomorrow, so please send us your suggested edits no later
than close of business today.

Thank you,
Sara

Sara Bushey Ohrel

Climate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Phone: (202) 343-9712

Cell: (202) 341-6748

-- this email and its contents are deliberative--do not distribute or cite --
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From: Stenhouse, Jeb

To: Kocchi, Suzanne; Fawcett, Allen; Irving, Bill; Cole, Jefferson; Ohrel, Sara; Gunning, Paul
Adamantiades, Mikhail, Deck, Leland; Sherry, Christopher; Harvey, Reid

CcC: Adamantiades, Mikhail

Sent: 7/22/2014 4:42:09 PM

Subject: RE: Biomass Briefing for Janet

Attachments: Biomass Accounting Framework Briefing for Janet - 07-22-14_sk_jeb.pptx

Suzie — | made edits to slide 11 to emphasize! Ex. 5 - Deliberative

Ex. 5 - Deliberative

From: Kocchi, Suzanne

Sent: Tuesday, July 22, 2014 12:59 PM

To: Fawcett, Allen; Irving, Bill; Cole, Jefferson; Ohrel, Sara; Gunning, Paul; Adamantiades, Mikhail; Deck, Leland;
Stenhouse, Jeb; Sherry, Christopher

Subject: RE: Biomass Briefing for Janet

All - Based on a conversation with Paul | have slightly revised slides 10-12.

Paul is going to look now and will provide us further comment (if you see something that | changed that raises red flags
please let us know so we can make those edits along with Paul’s).

Thanks!

From: Fawcett, Allen

Sent: Tuesday, July 22, 2014 8:55 AM

To: Irving, Bill; Cole, Jefferson; Ohrel, Sara; Gunning, Paul; Kocchi, Suzanne; Adamantiades, Mikhail; Deck, Leland;
Stenhouse, Jeb; Sherry, Christopher

Subject: RE: Biomass Briefing for Janet

Thanks for the comments everyone. Here's an updated version incorporating all the edits I've received so far.

Allen

From: Irving, Bill

Sent: Monday, July 21, 2014 5:37 PM

To: Cole, Jefferson; Ohrel, Sara; Fawcett, Allen; Gunning, Paul; Kocchi, Suzanne; Adamantiades, Mikhail; Deck,
Leland; Stenhouse, Jeb; Sherry, Christopher

Subject: RE: Biomass Briefing for Janet

+ Chris

Revisions attached in red

Ex. 5 - Deliberative
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Ex. 5 - Deliberative

From: Cole, Jefferson

Sent: Monday, July 21, 2014 5:25 PM

To: Ohrel, Sara; Fawcett, Allen; Gunning, Paul; Irving, Bill; Kocchi, Suzanne; Adamantiades, Mikhail; Deck, Leland;
Stenhouse, Jeb

Subject: RE: Biomass Briefing for Janet

My comments:

- Ex. 5 - Deliberative

- Recommend swapping positions for Slides 7 and 8. Slide 9 is a good follow up immediately after Slide 7.
Slide 8 could also make sense as a way of introducing what we are finding, as presented in Slide 7. Note: this
is not a strong recommendation.

Thanks,

Jeff

From: Ohrel, Sara

Sent: Monday, July 21, 2014 5:10 PM

To: Fawcett, Allen; Gunning, Paul; Irving, Bill, Kocchi, Suzanne; Cole, Jefferson; Adamantiades, Mikhail; Deck, Leland;
Stenhouse, Jeb

Subject: RE: Biomass Briefing for Janet

Hi Allen,
Looks good. | didn't put in line edits into the PPT in case others were also working it right now, but here are my general
comments.

On slide 8:

Ex. 5 - Deliberative
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Ex. 5 - Deliberative

Slide 10:
- 4t bullet, first subbullet: suggest adding to the end:  Ex. 5 - Deliberative

Thanks Allen, happy to discuss if you like.

Sara

From: Fawcett, Allen

Sent: Monday, July 21, 2014 4:37 PM

To: Gunning, Paul; Irving, Bill, Kocchi, Suzanne; Ohrel, Sara; Cole, Jefferson; Adamantiades, Mikhail; Deck, Leland;
Stenhouse, Jeb

Subject: Biomass Briefing for Janet

Here’'s my attempt at incorporating Sarah’s comments into the briefing. | tried to capture all the suggestions, but let
me know if | missed something, or if you have any edits.

Thanks,
Allen
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From: Cole, Jefferson

To: Fawcett, Allen; Ohrel, Sara

Sent: 7/22/2014 4:29:24 PM

Subject: RE: concept characterization *Deliberative*

Thanks for the feedback, Allen. We'll find one.
Best,

Jeff

From: Fawcett, Allen

Sent: Tuesday, July 22, 2014 4:28 PM

To: Cole, Jefferson; Ohrel, Sara

Subject: RE: concept characterization *Deliberative*

Thanks Jeff, this looks good, though | don't have a citation handy for you to use.

From: Cole, Jefferson

Sent: Tuesday, July 22, 2014 4:14 PM

To: Fawcett, Allen; Ohrel, Sara

Subject: RE: concept characterization *Deliberative*

*This email is deliberative®

Hello Allen,

Ex. 5 - Deliberative

My question for you: is there is a citation that we could include alongside this new text that supports our consideration?
If you do not have one handy, Sara and | should otherwise be able to find one.

Thanks,

Jeff

Ex. 5 - Deliberative
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Ex. 5 - Deliberative

From: Fawcett, Allen

Sent: Thursday, July 17, 2014 9:58 AM
To: Ohrel, Sara

Cc: Cole, Jefferson

Subject: RE: concept characterization

Here are my thoughts. Let me know if this is helpful.

Thanks,
Allen

X. 5 - Deliberative

From: Ohrel, Sara

Sent: Wednesday, July 16, 2014 5:51 PM
To: Fawcett, Allen

Subject: concept characterization

ED_000419-0002300
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Hi Allen,
Can you check this to see if | have the general concept correct? If not, please set me straight.

Ex. 5 - Deliberative

And thanks again for all the support and patience today. It is deeply appreciated.

Sara

Sara Bushey Ohrel

Climate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Phone: (202) 343-9712

Cell: (202) 341-6748

--this email and its content are deliberative--do not distribute or cite--
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From: Fawcett, Allen

To: Paul Gunning; Irving, Bill; Kocchi, Suzanne; Ohrel, Sara; Cole, Jefferson; Adamantiades, Mikhail;
Deck, Leland; Stenhouse, Jeb

Sent: 7/21/2014 4:37:23 PM

Subject: Biomass Briefing for Janet

Attachments: Biomass Accounting Framework Briefing for Janet - 07-21-14 post sarah version.pptx

Here’'s my attempt at incorporating Sarah’s comments into the briefing. | tried to capture all the suggestions, but let
me know if | missed something, or if you have any edits.

Thanks,
Allen

ED_000419-0002304
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From: Ohrel, Sara

To: Fawcett, Allen

CcC: Cole, Jefferson

Sent: 7/21/2014 9:14:50 AM

Subject: main doc - DELIBERATIVE

Attachments: Framework_Report_all comments_7 21 14s0.docx
Hi Allen,

As requested the most recent main doc for your review. As | mentioned, | only got through 33 out of 80 (the entre doc
is 70 pages, including Exec Summary, but the last 10 are references etc).

Sara Bushey Ohrel

Climate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Phone: (202) 343-9712

Cell: (202) 341-6748

--this email and its content are deliberative--do not distribute or cite--
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From: Cole, Jefferson

To: Fawcett, Allen; Ohrel, Sara
Sent: 7/21/2014 8:05:49 AM
Subject: RE: Biomass Briefing for Janet

Attachments: Biomass Accounting Framework Briefing for Janet - 07-21-14 version.pptx

Allen and Sara,

Looking over the briefing again, | noticed that on slide 8, 1
‘ Ex. 5 - Deliberative

Ex. 5 - Deliberative

I've made this small edit to slide 8 in the attached version of the ppt.

Thanks,

Jeff

From: Fawcett, Allen

Sent: Friday, July 18, 2014 1:15 PM

To: Ohrel, Sara; Cole, Jefferson
Subject: FW: Biomass Briefing for Janet

FYl

From: Gunning, Paul

Sent: Friday, July 18, 2014 1:14 PM

To: Fawcett, Allen

Cc: Kocchi, Suzanne; Irving, Bill
Subject: RE: Biomass Briefing for Janet

This looks great. | made a couple of small tweaks

From: Fawcett, Allen

Sent: Friday, July 18, 2014 12:56 PM
To: Gunning, Paul

Cc: Kocchi, Suzanne; Irving, Bill
Subject: Biomass Briefing for Janet

Paul,

Here’s the biomass briefing for Janet with the edits we discussed. Let me know if you have any additional edits, or if

Sarah wants any changes.

Allen
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From: Lyutse, Sasha

To: Gunning, Paul; Dunham, Sarah

CcC: Hargrove, Anne; Yassa, Sami; Fawcett, Allen; Irving, Bill; Kocchi, Suzanne; Greene, Nathanael
Sent: 7/18/2014 6:26:00 PM

Subject: RE: Follow up call on BAF approach to biogenic carbon regulation

Attachments: Memo_Default BAF Approach to Biogenic Carbon Regulation.docx

Apologies, with the attachment this time!
Looking forward to speaking at 12pm PT / 3pm ET on Monday.
Thanks,

-Sasha

From: Lyutse, Sasha

Sent: Friday, July 18, 2014 3:15 PM

To: 'Gunning, Paul'; Dunham, Sarah

Cc: Hargrove, Anne; Yassa, Sami; Fawcett, Allen; Irving, Bill; Kocchi, Suzanne; Greene, Nathanael
Subject: RE: Follow up call on BAF approach to biogenic carbon regulation

Hi all,

Thank you again for meeting with us on June 16! to discuss a “default BAF” approach to account for biogenic carbon
emissions from large stationary sources. Our next step was to speak briefly on the phone to get more clarity on the
specific questions that EPA staff have, and to refine the types of applied examples of the approach that you would find
most useful. We look forward to that discussion on Monday afterncon.

To recap the “default BAF” proposal: Under this approach, the EPA would identify major categories of feedstocks, and for
each region would model the net change in stored carbon that results from the combustion of those feedstocks. The net
change would be calculated as the difference between two cases: when the current system of management {silviculture and
end uses) is continued versus the new management system in which biogenic harvests are occurring for new bioenergy
uses. Knowing this net change, the agency would calculate the BAF for each feedstock in each region, producing a “lookup
table” with default numbers to apply to stack emissions. We have attached our memo from our June 16 meeting outlining
our approach in more detail.

From our meeting notes, we identified some general categories of questions that you raised:

1.  Whatare the best sources of data that represent an accurate “current snapshot” of forest management; for
example, conventional level of removals and typical follow-up treatment practices;

2. Whatare the most reliable sources biophysical data {climate; decay; growth; mortality, etc.} to parameterize
models;

3. Whatdoes a typical modeling run look like and what are some typical results.

On our Monday call, we would like to determine the most helpful way to respond to your questions. For starters, have we
captured your questions accurately and with enough specificity; are there additional questions we have not identified; and
would a trial in a specific region provide a level of focus that would be helpful.

Have a great weekend and we look forward to our discussion!

Sasha Lyutse | Policy Advocate | Natural Resources Defense Council

Office: 310.434.2330 | 1314 Second Street, Santa Monica, CA 90401

slyutse @nrdc.org | www.nrdc.org

Visit my blog on climate, energy & food policy: hitp:/switchboard.nrdc.org/blogs/slyutse/
Follow me on Twitter @Sashalyutse

Foliow NRDC's renewables work @NRDCRenewables

Foliow NRDC's foodies @NRDCFood
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P Please don't print this e-mail unless you need to.
SAVE PAPER. THINK BEFORE PRINTING.

From: Gunning, Paul [mailto:Gunning.Paul@epa.gov]

Sent: Tuesday, July 08, 2014 1:43 PM

To: Lyutse, Sasha; Dunham, Sarah

Cc: Hargrove, Anne; Yassa, Sami; Fawcett, Allen; Irving, Bill; Kocchi, Suzanne
Subject: RE: Follow up call on BAF approach to biogenic carbon regulation

Sasha,

Good to hear from you. A call next week is fine with us. | will ask Anne to look into some dates/times and get back to
you.

Hope all is well.

Paul

From: Lyutse, Sasha [mailto:slyutse@nrdc.org]

Sent: Tuesday, July 08, 2014 2:45 PM

To: Gunning, Paul; Dunham, Sarah

Cc: Hargrove, Anne; Yassa, Sami

Subject: Follow up call on BAF approach to biogenic carbon regulation

Hi Paul & Sarah,

Thanks again for taking the time to meet with NRDC a few weeks back to discuss the potential to use a modified BAF
approach to account for biogenic carbon emissions from large stationary sources. As a next step coming out of that
meeting, we noted agreement that it would be useful to speak briefly on the phone to get more clarity on the specific
questions folks had on your end and refine the types of applied examples of the approach that you would find most
useful.

Would you be available for a call this week or next to discuss and refine those points? If you could send some
dates/time windows that work on your end, I'll take care of scheduling on ours.

Thanks,

-Sasha

Sasha Lyutse | Policy Advocate | Natural Resources Defense Council

Office: 310.434.2330 | 1314 Second Street, Santa Monica, CA 90401

slyutse @nrdc.org | www.nrdc.org

Visit my blog on climate, energy & food policy: hitp:/switchboard.nrdc.org/blogs/slyutse/
Follow me on Twitter @Sashalyutse

Foliow NRDC's renewables work @NRDCRenewables

Follow NRDC’s foodies @NRDCFood

P Please don't print this e-mail unless you need to.
SAVE PAPER. THINK BEFORE PRINTING.
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TO: Paul Gunning, Sarah Dunham EPA

FR: Sami Yassa, Nathanael Greene, Sasha Lyutse, NRDC
RE: Default BAF Approach to Biogenic Carbon Regulation
DT: June 12, 2014

Overview

In advance of our meeting on Monday, June 16, this memo briefly outlines NRDC’s thoughts on
an analytic approach for determining biogenic carbon emissions from stationary sources based
on “default Biogenic Accounting Factors” (BAFs). Under this approach, EPA would adjust an
individual facility’s stack emissions to account for future sequestration and/or avoided emissions
using a BAF specific to the feedstock(s) used. The factor would be generic and generally
applicable to all covered facilities in a given region - thus avoiding the need to carry out facility-
by-facility modeling and analysis.

This approach originated in the SAB’s final report to the EPA, Scientific Advisory Board Review
of EPA’s Accounting Framework for Biogenic CO2 Emissions from Stationary Sources
(September 2011):

Default BAFs for each category of feedstocks would differentiate among feedstocks
using general information on their role in the carbon cycle. An anticipated baseline would
allow for consideration of prior land use, management, alternate fate (what would happen
to the feedstock if not combusted for energy) and regional differences. Default BAFs
might vary by region, prior land use and current land management practices due to
differences these might cause in the interaction between feedstock production and the
carbon cycle.

This recommendation addresses several key scientific factors that are essential to accurate
biogenic accounting. We believe that it warrants serious attention by EPA as it develops a
framework for regulating biogenic carbon. Specifically, this approach:

applies to individual facilities instead of using flawed regional reference point baselines;

e differentiates among different forest-derived fuel types;

e cmploys an anticipated future baseline (i.e. business as usual) that correctly accounts for
additional emissions from feedstock combustion;

e provides regional specificity;

e accounts for key factors including land use, management approaches, end uses, alternate
fates;

e relies on “readily-available” information and data, such as growth/mortality, decay rates,

climatic variables and customary silviculture.

ED_000419-0002638
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Modeling and Applying Default BAFs

The BAF is defined as the ratio of Net Biogenic Emissions and Gross Emissions. Since the net
change in carbon stores in the system from which the biomass is removed is a measure of the net
biogenic emissions from that system (ignoring other inputs to/outputs from the system), then

BAF = Net change in stored carbon / Biogenic C released by burning

The BAF is dimensionless number that defines how much of the carbon released from an
individual biomass facility is not recycled back into the terrestrial ecosystem. Because the
burning and the recycling happen over time, the BAF is a time-dependent. A BAF equal to one
means that all carbon removed from the ecosystem is lost to the atmosphere. A BAF of zero
means carbon neutrality (harvest does not change carbon stores over time).

This BAF default approach has three key features:

1. This approach uses a baseline capable of capturing additional emissions from feedstock
combustion. Under this approach, the modeling of changes in stored carbon relies on an
anticipated future baseline—i.e. comparing emissions from increased biomass harvesting
against a “business as usual” baseline to a scenario absent increased biomass demand for
bioenergy. In other words, the net change in stored carbon would be the difference between
two cases: when the current system of management (silviculture and end uses) is continued
versus the new management system in which biogenic harvests are occurring for new
bioenergy uses. The model(s) used to determine net changes in carbon should not be limited
to silviculture and related activities, but should likewise address end uses, market driven
shifts, and alternate fates as well.

2. This approach is best applied to long-carbon-accumulation feedstocks (what the SAB
referred to as “long-recovery feedstocks™), especially those derived from forests. First, EPA
would identify categories of feedstocks and would identify major regions of analysis. For
each region, modeling would determine the net change in stored carbon that results from the
removal and combustion of a particular feedstock (the numerator in the BAF). Knowing this
net change in stored carbon, the agency would calculate the BAF for each feedstock in each
region, producing a “lookup table” with default numbers to apply to stack emissions based on
a covered facility’s mix of feedstocks.

3. Default BAFs can be calculated over a timeframe relevant to reducing greenhouse gas
emissions in line with EPA’s climate goals. Because the BAF is a factor that varies over
time, its applied value will depend on the policy timeframe chosen. In our judgment, near-
term timeframes are the most important for climate policies. The running average BAF
would capture the cumulative effect of sequestration at a chosen year relevant to such policy
timeframes.
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4. There may be certain feedstocks that intrinsically have a BAF of near zero or one. True
wastes that would otherwise quickly decompose and release the biogenic carbon to the
atmosphere would be near zero. Conversely whole trees from protected forests not prone to
forest-fires would be an obvious example of a feedstock that would be intrinsically one.
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From: Fawcett, Allen

To: Ohrel, Sara; Cole, Jefferson

CcC: Kocchi, Suzanne; Irving, Bill

Sent: 7/18/2014 12:58:06 PM

Subject: FW.: Biomass Briefing for Janet

Attachments: Biomass update for Janet - 07-18-14 version.pptx; Biomass update for Janet - EXTRA SLIDES -

07-18-14 version.pptx

Here's the updated version | sent to Paul with his edits. We took out everything after the next steps slide. | kept the
material in an extra slides document to have for reference if needed, but we're not sharing those slides with Sarah at

this point. Thanks for all the work on this!

Allen

From: Fawcett, Allen

Sent: Friday, July 18, 2014 12:56 PM
To: Paul Gunning

Cc: Kocchi, Suzanne; Irving, Bill
Subject: Biomass Briefing for Janet

Paul,

Here’s the biomass briefing for Janet with the edits we discussed. Let me know if you have any additional edits, or if
Sarah wants any changes.

Allen

ED_000419-0002310
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From: Ohrel, Sara

To: Fawcett, Allen

CcC: Kocchi, Suzanne; Cole, Jefferson; Irving, Bill

Sent: 7/18/2014 12:21:39 PM

Subject: RE: draft PPT - deliberative

Attachments: Biomass update for Janet 7 16 14 v4-aaf_so.pptx

Here it is with a few minor changes (slide 7 added; Ex. 5 - Deliberative

i Ex. 5 - Deliberative
One thing — the modeling aspects of 111d application seem a bit techy for Janet but we can keep as is if Paul is cool

with them.

Also some of the text is now very small and may be unreadabile if people print with more than one slide per page.
Thanks,

Sara

From: Fawcett, Allen

Sent: Friday, July 18, 2014 11:58 AM

To: Ohrel, Sara

Cc: Kocchi, Suzanne; Cole, Jefferson; Irving, Bill
Subject: RE: draft PPT - deliberative

Here's the current version I'm showing to Paul after lunch. Sara is working on a quick PSD blurb to drop in, and | have
a little more streamlining to do in addition to whatever Paul recommends. Sounds like the Janet briefing might be
moved up to Monday after the Sarah briefing, so I'll plan on making any final edits this afternoon.

From: Ohrel, Sara

Sent: Friday, July 18, 2014 9:15 AM

To: Fawcett, Allen

Cc: Kocchi, Suzanne; Cole, Jefferson; Irving, Bill
Subject: draft PPT - deliberative

Hi Allen,
Here is the draft PPT for your review. | incorporated your edits from last night. | can incorporate any further edits if

you have any, unless you would like to do it, before going to Paul.
Thanks,
Sara

Sara Bushey Ohrel

Climate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Phone: (202) 343-9712

Cell: (202) 341-6748

--this email and its content are deliberative--do not distribute or cite--
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From: Fawcett, Allen

To: Ohrel, Sara

Sent: 7/17/2014 10:39:53 AM
Subject: Re: concept characterization
Yes, | think so.

From: Ohrel, Sara

Sent: Thursday, July 17, 2014 10:31 AM
To: Cole, Jefferson; Fawcett, Allen
Subject: RE: concept characterization

And | presume we willi

Ex. 5 - Deliberative

That is how | have put it into the PPT...

From: Cole, Jefferson

Sent: Thursday, July 17, 2014 10:30 AM
To: Ohrel, Sara; Fawcett, Allen

Subject: RE: concept characterization

Thaoks for writing you your thoughts, Allen. | think this§

Ex. 5 - Deliberative

Jeff

From: Ohrel, Sara

Sent: Thursday, July 17, 2014 10:05 AM
To: Fawcett, Allen

Cc: Cole, Jefferson

Subject: RE: concept characterization

Ex. 5 - Deliberative

Thanks Allen. This is great and very appreciated (and seems to answer my question that | understood your general

premise).

From: Fawcett, Allen

Sent: Thursday, July 17, 2014 9:58 AM
To: Ohrel, Sara

Cc: Cole, Jefferson

Subject: RE: concept characterization

Here are my thoughts. Let me know if this is helpful.

Thanks,
Allen

Ex. 5 - Deliberative
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Ex. 5 - Deliberative

From: Ohrel, Sara

Sent: Wednesday, July 16, 2014 5:51 PM
To: Fawcett, Allen

Subject: concept characterization

Hi Allen,
Can you check this to see if | have the general concept correct? If not, please set me straight.

Ex. 5 - Deliberative

And thanks again for all the support and patience today. It is deeply appreciated.

Sara

Sara Bushey Ohrel

Climate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Phone: (202) 343-9712

Cell: (202) 341-6748

--this email and its content are deliberative--do not distribute or cite--
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From: Ohrel, Sara

To: Cole, Jefferson; Fawcett, Allen

Sent: 7/17/2014 11:13:05 AM

Subject: RE: concept characterization - DELIBERATIVE

Ex. 5 - Deliberative

From: Cole, Jefferson

Sent: Thursday, July 17, 2014 10:59 AM
To: Ohrel, Sara; Fawcett, Allen

Subject: RE: concept characterization

This is something else that has been on my mind. | Ex. 5 - Deliberative
' Ex. 5 - Deliberative '

Ex. 5 - Deliberative

Jeff

From: Ohrel, Sara

Sent: Thursday, July 17, 2014 10:42 AM
To: Cole, Jefferson; Fawcett, Allen
Subject: RE: concept characterization

Thanks Allen.

Ex. 5 - Deliberative

From: Cole, Jefferson

Sent: Thursday, July 17, 2014 10:41 AM
To: Ohrel, Sara; Fawcett, Allen

Subject: RE: concept characterization

Ex. 5 - Deliberative
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From: Ohrel, Sara

Sent: Thursday, July 17, 2014 10:31 AM
To: Cole, Jefferson; Fawcett, Allen
Subject: RE: concept characterization

Ex. 5 - Deliberative

That is how | have put it into the PPT ...

From: Cole, Jefferson

Sent: Thursday, July 17, 2014 10:30 AM
To: Ohrel, Sara; Fawcett, Allen

Subject: RE: concept characterization

Thanks for writing you your thoughts, Allen. | think this gives some nice clarity toi Ex. 5 - Deliberative

From: Ohrel, Sara

Sent: Thursday, July 17, 2014 10:05 AM
To: Fawcett, Allen

Cc: Cole, Jefferson

Subject: RE: concept characterization

Thanks Allen. This is great and very appreciated (and seems to answer my question that | understood your general
premise).

From: Fawcett, Allen

Sent: Thursday, July 17, 2014 9:58 AM
To: Ohrel, Sara

Cc: Cole, Jefferson

Subject: RE: concept characterization

Here are my thoughts. Let me know if this is helpful.

Thanks,
Allen

Ex. 5 - Deliberative
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Ex. 5 - Deliberative

From: Ohrel, Sara

Sent: Wednesday, July 16, 2014 5:51 PM
To: Fawcett, Allen

Subject: concept characterization

Hi Allen,
Can you check this to see if | have the general concept correct? If not, please set me straight.

Ex. 5 - Deliberative

And thanks again for all the support and patience today. It is deeply appreciated.

Sara

Sara Bushey Ohrel

Climate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Phone: (202) 343-9712

Cell: (202) 341-6748

--this email and its content are deliberative--do not distribute or cite--
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From: Cole, Jefferson

To: Ohrel, Sara; Fawcett, Allen
Sent: 7/17/2014 11:03:26 AM
Subject: RE: concept characterization

Sorry for the second email here, but just to be clear, | think it would be good to include that category in the PPT as you
mentioned, Sara. | am just saying we should: Ex. 5 - Deliberative i

J

From: Cole, Jefferson

Sent: Thursday, July 17, 2014 10:59 AM
To: Ohrel, Sara; Fawcett, Allen

Subject: RE: concept characterization

This is something else that has been on my mind. Ex. 5 - Deliberative

Ex. 5 - Deliberative

Ex. 5 - Deliberative

Jeff

From: Ohrel, Sara

Sent: Thursday, July 17, 2014 10:42 AM
To: Cole, Jefferson; Fawcett, Allen
Subject: RE: concept characterization

Thanks Allen.

Ex. 5 - Deliberative

From: Cole, Jefferson

Sent: Thursday, July 17, 2014 10:41 AM
To: Ohrel, Sara; Fawcett, Allen

Subject: RE: concept characterization

Ex. 5 - Deliberative

From: Ohrel, Sara
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Sent: Thursday, July 17, 2014 10:31 AM
To: Cole, Jefferson; Fawcett, Allen
Subject: RE: concept characterization

Ex. 5 - Deliberative

“That s Fiow T Have put it Tt e BT

From: Cole, Jefferson

Sent: Thursday, July 17, 2014 10:30 AM
To: Ohrel, Sara; Fawcett, Allen

Subject: RE: concept characterization

Thanks for writing you your thoughts, Allen. | think this gives some nice clarity to Ex. 5 - Deliberative

From: Ohrel, Sara

Sent: Thursday, July 17, 2014 10:05 AM
To: Fawcett, Allen

Cc: Cole, Jefferson

Subject: RE: concept characterization

Thanks Allen. This is great and very appreciated (and seems to answer my question that | understood your general
premise).

From: Fawcett, Allen

Sent: Thursday, July 17, 2014 9:58 AM
To: Ohrel, Sara

Cc: Cole, Jefferson

Subject: RE: concept characterization

Here are my thoughts. Let me know if this is helpful.

Thanks,
Allen

Ex. 5 - Deliberative
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Ex. 5 - Deliberative

From: Ohrel, Sara

Sent: Wednesday, July 16, 2014 5:51 PM
To: Fawcett, Allen

Subject: concept characterization

Hi Allen,
Can you check this to see if | have the general concept correct? If not, please set me straight.

Ex. 5 - Deliberative

And thanks again for all the support and patience today. It is deeply appreciated.

Sara

Sara Bushey Ohrel

Climate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Phone: (202) 343-9712

Cell: (202) 341-6748

--this email and its content are deliberative--do not distribute or cite--
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From: Ohrel, Sara

To: Irving, Bill; Kocchi, Suzanne; Fawcett, Allen

CcC: Cole, Jefferson

Sent: 7/9/2014 1:59:11 PM

Subject: RE: potential BL treatment options 2-pager: deliberative
Attachments: Possible black liquor treatment options 7 9 14.docx

Hi all,

Here is the updated black liquor document for 230pm (with table and more on possible peer review reaction). Please let
me know if you have any further edits by 2:10 so I have time to print
Thanks!

From: Irving, Bill

Sent: Tuesday, July 08, 2014 9:30 AM

To: Kocchi, Suzanne; Ohrel, Sara; Fawcett, Allen

Cc: Cole, Jefferson

Subject: RE: potential BL treatment options 2-pager: deliberative

No specific edits to the paper, which | thought was clear. My only comment is that the options could benefit from your

Ex. 5 - Deliberative

Ex. 5 - Deliberative

From: Kocchi, Suzanne

Sent: Monday, July 07, 2014 5:12 PM

To: Ohrel, Sara; Fawcett, Allen; Irving, Bill

Cc: Cole, Jefferson

Subject: RE: potential BL treatment options 2-pager: deliberative

_I don't have any comments. This is helpful. My only recommendation for Paul is that it may be helpful to have a

EXx. 5 - Deliberative

dermonstrate this in the report. s it just a separate memo? Is it a short appendix? Etc.

Then you can easily walk Paul through the details, once you have given him the punch line. In other words, | wouldn't
expect Paul to read this in the mtg (nor do you want him to) but you still want to give him enough so you can get some
guidance on how to proceed.

From: Ohrel, Sara

Sent: Monday, July 07, 2014 3:19 PM

To: Fawcett, Allen; Irving, Bill; Kocchi, Suzanne

Cc: Cole, Jefferson

Subject: potential BL treatment options 2-pager: deliberative

Hi all,

Attached is the dratt BL options 2-pager tor our Weds discussion with Paul. I am working on the meeting briefing
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2-pager document with schedule and peer review pathways — I hope to get something to you tonight on that but might
have to be tomorrow am.

Please send along any comments /suggested edits to the group so hopetully you can work off each othet’s edits.

Thanks,
Sara

Sara Bushey Ohrel

Climate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Phone: (202) 343-9712

Cell: (202) 341-6748

--this email 1s deliberative--do not distribute or cite--
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From: Ohrel, Sara

To: Irving, Bill; Kocchi, Suzanne

CcC: Fawcett, Allen; Cole, Jefferson

Sent: 7/9/2014 10:28:53 AM

Subject: FW: document for today's mtg with Paul
Attachments: Biomass Discussion with Paul_draft 7 9 14.docx

Hi Suzie and Bill,
Please let me know if you have any comments or edits. Jeff and Allen already reviewed it

Thanks,
Sara

From: Cole, Jefferson

Sent: Wednesday, July 09, 2014 10:07 AM

To: Ohrel, Sara; Fawcett, Allen

Subject: RE: document for today's mtg with Paul

Looks good, Sara. No comments or edits from me.
Thanks,

Jeff

From: Ohrel, Sara

Sent: Wednesday, July 09, 2014 10:02 AM

To: Fawcett, Allen

Cc: Cole, Jefferson

Subject: RE: document for today's mtg with Paul

Great, thanks Allen! Jeff, please let me know if you have any comments.

From: Fawcett, Allen

Sent: Wednesday, July 09, 2014 9:59 AM

To: Ohrel, Sara

Cc: Cole, Jefferson

Subject: RE: document for today's mtg with Paul

Looks great Sara. Thanks!

From: Ohrel, Sara

Sent: Wednesday, July 09, 2014 9:48 AM
To: Fawcett, Allen

Cc: Cole, Jefferson

Subject: document for today's mtg with Paul

Hi Allen,

Here is what I have created for today’s discussion with Paul for your review. Jett, please feel tree to review concurrently
and add any comments to Allen’s version (if he has line edits). Once I receive your comments and update accordingly, 1

will send 1t to Suzie and Bill for their review.
Thanks!

Sara Bushey Ohrel
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Climate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Phone: (202) 343-9712

Cell: (202) 341-6748

--this email 1s deliberative--do not distribute or cite--

ED_000419-0002324



EPA-HQ-2015-007434 Interim 2

From: Fawcett, Allen

To: Cole, Jefferson; Ohrel, Sara

Sent: 6/27/2014 12:35:50 PM

Subject: Revised Appendix F

Attachments: Framework_Report_5 1_Final - fixed eq 3.docx

Jeff and Sara,

Here's my revised appendix F, with response to comments.

Thanks,
Allen
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From: Hargrove, Anne

To: Fawcett, Allen; Cole, Jefferson; Ohrel, Sara; Irving, Bill; Santiago, Juan; Kornylak, Vera S.;
Montanez, Jessica; Dunham, Sarah; Wood, Anna; Kocchi, Suzanne; Mangino, Joseph

Sent: 6/16/2014 11:07:58 AM

Subject: FW: Memo_Default BAF Approach to Biogenic Carbon Regulation

Attachments: Memo_Default BAF Approach to Biogenic Carbon Regulation.docx

Please see attached memo from NRDC for today’s 3 pm meeting. Thanks, Anne Hargrove

Anne Hargrove

Climate Change Division, Management Operations Staff
U.S. Environmental Protection Agency

(202) 343-9926

f - (202) 343-1204

From: Lyutse, Sasha [mailto:slyutse@nrdc.org]

Sent: Friday, June 13, 2014 1:04 PM

To: Gunning, Paul

Cc: Hargrove, Anne

Subject: Memo_Default BAF Approach to Biogenic Carbon Regulation

Hi Paul,

In advance of our meeting on Monday, attached please find a brief memo we’ve drafted on the potential to use default
biogenic accounting factors to determine biogenic carbon emissions from stationary sources. We look forward to
discussing next week.

Thanks and have a great weekend,

-Sasha

Sasha Lyutse | Policy Advocate | Natural Resources Defense Council

Office: 310.434.2330 | 1314 Second Street, Santa Monica, CA 90401

slyutse @nrdc.org | www.nrdc.org

Visit my blog on climate, energy & food policy: hitp:/switchboard.nrdc.org/blogs/slyutse/
Follow me on Twitter @Sashalyutse

Foliow NRDC's renewables work @NRDCRenewables

Follow NRDC’s foodies @NRDCFood

P Please don't print this e-mail unless you need to.
SAVE PAPER. THINK BEFORE PRINTING.
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From: Cole, Jefferson

To: Ohrel, Sara; Fawcett, Allen
Sent: 6/12/2014 10:27:15 AM
Subject: RE: Biomass Next Steps

Works for me too. See you both then.

From: Ohrel, Sara

Sent: Thursday, June 12, 2014 10:26 AM
To: Fawcett, Allen

Cc: Cole, Jefferson

Subject: RE: Biomass Next Steps

Ok, works for me - thanks!

From: Fawcett, Allen

Sent: Thursday, June 12, 2014 10:26 AM
To: Ohrel, Sara

Cc: Cole, Jefferson

Subject: RE: Biomass Next Steps

Thanks. If you're free, do you both want to stop by around 11 to discuss?

From: Ohrel, Sara

Sent: Thursday, June 12, 2014 10:23 AM
To: Fawcett, Allen

Cc: Cole, Jefferson

Subject: RE: Biomass Next Steps

Sorry, yes June not july.

From: Fawcett, Allen

Sent: Thursday, June 12, 2014 10:23 AM
To: Ohrel, Sara

Cc: Cole, Jefferson

Subject: RE: Biomass Next Steps

Thanks Sara. For the OTAQ comparison section are the dates correct for the RTI analysis or should that be 6/18 and

6/19?

Ex. 5 - Deliberative
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From: Ohrel, Sara

Sent: Thursday, June 12, 2014 9:44 AM
To: Fawcett, Allen

Cc: Cole, Jefferson

Subject: RE: Biomass Next Steps

Hi Allen,

In the attached I have used your list and Suzie’s list to answer questions and identify possible delivery dates/next steps.
Please let us know if you have any edits and/or would like to discuss before we send it to Bill and Suzie.

Thanks!

From: Fawcett, Allen

Sent: Tuesday, June 10, 2014 5:05 PM
To: Ohrel, Sara; Cole, Jefferson
Subject: FW: Biomass Next Steps

FY1, here are Suzie's notes from the meeting.

From: Kocchi, Suzanne

Sent: Tuesday, June 10, 2014 5:02 PM
To: Fawcett, Allen; Irving, Bill

Cc: Gunning, Paul

Subject: Biomass Next Steps

Here is what | had on my list based on our conversation.

1)

2)

. EX. 5 - Deliberative

Allen — | think we look to you to fill in the XX dates based on your conversation with Sara and Jeff. Obviously this will

Ex. 5 - Deliberative

: Could be as early as this

Week bt also Souid be 1o the end of June. So obviously the sooner these items are complete, the better. The goal

would | think 6/27 at the latest for most, if not all.

Again, definitely flag if something is missing or mischaracterized.
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From: Fawcett, Allen

To: Ohrel, Sara; Cole, Jefferson
Sent: 6/10/2014 4:53:30 PM
Subject: Biomass next steps

So | just got out of the meeting with Paul, Suzie and Bill on Biomass, and wanted to give you guys the read-out on next
steps. It's along list, but | guess that shouldn’'t be too much of a surprise by now...

Ex. 5 - Deliberative
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NRDC (Donniger, Green) want to meet with us on biomass sometime the last week of June.
I’'m around a bit longer today if you want to discuss, otherwise we can talk tomorrow.

Thanks,
Allen

Allen A. Fawcett, Ph.D.

Climate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Office: (202) 343-9436

Cell: (202) 412-5116
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From: Stenhouse, Jeb

To: Lifland, David; Adamantiades, Mikhail; Fisher, Brian; Eschmann, Erich; Conlin, Beth; Clouse, Matt;
Rosenberg, Julie; Miller, Julia; Sims, Ryan; Deck, Leland; Irving, Bill; Sherry, Christopher; Gunning,
Paul; Stevens, William; Kokopeli, Peter; Forte, Reynaldo; Mulholland, Denise; Dietsch, Nikolaas;
Craig, Beth; Friedman, Kristina; Krieger, Jackie; Meroney, William; Cole, Jefferson; Ohrel, Sara;
Fawcett, Allen; Kocchi, Suzanne

CcC: Bryson, Joe; Harvey, Reid

Sent: 5/27/2014 8:52:57 AM

Subject: RE: First Round of Interagency Comments

Attachments: Aggregate emissions reduction opportunities from HR improvements_May 20 ....pdf; EO12866

2060-AR33 RIA051514Draft_InteragencyCommentsunderEO12866.docx; GHG
Abatement_Ch2_InteragencyCommentsunderEO12866_052252014.docx; GHG
Abatement_Ch3_InteragencyCommentsunderEO12866_052252014.docx; GHG
Abatement_Ch5_InteragencyCommentsunderEO12866_05252014.docx; GHG
Abatement_Ch6_InteragencyCommentsunderEO12866_05252014.docx; GHG
Abatement_Ch7_InteragencyCommentsunderEO12866_05252014.docx; Memo BB
1+2_InteragencyCommentsUnderEO12866_05252014.docx; Projecting Emission Performance
TSD_InteragencyCommentsUnderEO12866_5252....docx; TSD for goal
setting_InteragencyCommentsUnderEO12866+05252014.docx

Another set of documents with comments from interagency on 111(d). Again, I'm just circulating to make sure OAP
folks are in the loop — you will have to look to OAQPS for any direction or timing here.

From: Stenhouse, Jeb

Sent: Thursday, May 22, 2014 1:14 PM

To: Lifland, David; Adamantiades, Mikhail; Fisher, Brian; Eschmann, Erich; Conlin, Beth; Clouse, Matt; Rosenberg,
Julie; Miller, Julia; Sims, Ryan; Deck, Leland; Irving, Bill; Sherry, Christopher; Gunning, Paul; Stevens, William;
Kokopeli, Peter; Forte, Reynaldo; Mulholland, Denise; Dietsch, Nikolaas; Craig, Beth; Friedman, Kristina; Krieger,
Jackie; Meroney, William; Cole, Jefferson; Ohrel, Sara; Fawcett, Allen; Kocchi, Suzanne

Cc: Bryson, Joe; Harvey, Reid

Subject: RE: First Round of Interagency Comments

The fun continues! Another set of interagency comments on the 111(d) preamble has just come over the transom
(attached). | am providing these solely as FYI to youall.

From: Stenhouse, Jeb

Sent: Wednesday, May 14, 2014 5:51 PM

To: Lifland, David; Adamantiades, Mikhail; Fisher, Brian; Eschmann, Erich; Conlin, Beth; Clouse, Matt; Rosenberg,
Julie; Miller, Julia; Sims, Ryan; Deck, Leland; Irving, Bill; Sherry, Christopher; Gunning, Paul; Stevens, William;
Kokopeli, Peter; Forte, Reynaldo; Mulholland, Denise; Dietsch, Nikolaas; Craig, Beth; Friedman, Kristina; Krieger,
Jackie; Meroney, William; Cole, Jefferson; Ohrel, Sara; Fawcett, Allen; Kocchi, Suzanne

Cc: Bryson, Joe; Harvey, Reid

Subject: RE: First Round of Interagency Comments

OMB just sent over another round of comments on the 111(d) RIA and a couple of higher-level comments. Just
wanted to make sure 111(d)-affected OAP folks were in the loop, this email makes no attempt to identify specific folks
on the hook for anything here, it's just sharing information given the very short timetable.

From: Stenhouse, Jeb

Sent: Friday, May 02, 2014 6:07 PM

To: Lifland, David; Adamantiades, Mikhail; Fisher, Brian; Eschmann, Erich; Conlin, Beth; Clouse, Matt; Rosenberg,
Julie; Miller, Julia; Sims, Ryan; Deck, Leland; Irving, Bill; Sherry, Christopher; Gunning, Paul; Stevens, William;
Kokopeli, Peter; Forte, Reynaldo; Mulholland, Denise; Dietsch, Nikolaas; Craig, Beth; Friedman, Kristina; Krieger,
Jackie; Meroney, William; Cole, Jefferson; Ohrel, Sara; Fawcett, Allen; Kocchi, Suzanne

Cc: Bryson, Joe; Harvey, Reid
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Subject: RE: First Round of Interagency Comments

Just got another round of preamble comments and the first round of RIA comments — haven't looked at them yet
myself, but they are attached.

From: Stenhouse, Jeb

Sent: Friday, May 02, 2014 3:52 PM

To: Lifland, David; Adamantiades, Mikhail; Fisher, Brian; Eschmann, Erich; Conlin, Beth; Clouse, Matt; Rosenberg,
Julie; Miller, Julia; Sims, Ryan; Deck, Leland; Irving, Bill; Sherry, Christopher; Gunning, Paul; Stevens, William;
Kokopeli, Peter; Forte, Reynaldo; Mulholland, Denise; Dietsch, Nikolaas; Craig, Beth; Friedman, Kristina; Krieger,
Jackie; Meroney, William; Cole, Jefferson; Ohrel, Sara; Fawcett, Allen; Kocchi, Suzanne

Cc: Bryson, Joe; Harvey, Reid

Subject: RE: First Round of Interagency Comments

Another email from me, folks, but I'm erring on the side of OVERcommunicating with our OAP staff contributing to
111(d) given its high priority and very short timetable.

I've attached a new document from OAQPS with tweaks from me called “Summary of Interagency Comments” — this
document groups comments by likely EPA action on those comments. This document also indicates in blue text lead
staff responsible for addressing each interagency comment {or group of comments). The names inred text are
indicated as a reminder to the assigned lead drafters to keep your OAP and OAQPS colleagues in the loop on
determining the best responses.

This document does NOT yet explain the process of how folks should supply drafted responsive material here, either
for a written response to the interagency comments or for related edits to the preamble, RIA, or TSDs. Please stay
tuned for further OAQPS guidance on that front (hopefully on Monday). Here is what Kevin has sent so far on
expected process:

“ think things will fit in 1 of 4 boxes:

1.

- Ex. 5 - Deliberative

My hope is that by the end of today, the punch list will more clearly reflect all of this. Also, we're hang a discussion
with the rule drafting team shortly and things in box 1 will likely come out of that.”

We also have not yet received the next wave of interagency comments on the RIA or TSDs, so stay tuned for those
as well.

Thanks,
Jeb

From: Stenhouse, Jeb

Sent: Thursday, May 01, 2014 1:58 PM

To: Stenhouse, Jeb; Lifland, David; Adamantiades, Mikhail; Fisher, Brian; Eschmann, Erich; Conlin, Beth; Clouse,
Matt; Rosenberg, Julie; Miller, Julia; Sims, Ryan; Deck, Leland; Irving, Bill; Sherry, Christopher; Gunning, Paul;
Stevens, William; Kokopeli, Peter; Forte, Reynaldo; Mulholland, Denise; Dietsch, Nikolaas; Craig, Beth; Friedman,
Kristina; Krieger, Jackie; Meroney, Wiliam

Cc: Bryson, Joe; Harvey, Reid
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Subject: Re: First Round of Interagency Comments

Bob Wayland has just said that we are currently expecting a deadline of next Friday May 9 for
transmitting updated versions of the preamble, TSDs, and RIA back to OMB. This plan is subject to
change, and we don't have the TSD or RIA comments yet, they are hopefully coming to EPA by COB
tomorrow.

From: Stenhouse, Jeb

Sent: Thursday, May 1, 2014 11:04 AM

To: Lifland, David; Adamantiades, Mikhail; Fisher, Brian; Eschmann, Erich; Conlin, Beth; Clouse, Matt; Rosenberg, Julie;
Miller, Julia; Sims, Ryan; Deck, Leland; Irving, Bill; Sherry, Christopher; Gunning, Paul; Stevens, William; Kokopeli, Peter;
Forte, Reynaldo

Cc: Bryson, Joe; Harvey, Reid

Subject: RE: First Round of Interagency Comments

| accidentally omitted our HRI experts; they’re now on this distribution.

From: Stenhouse, Jeb

Sent: Thursday, May 01, 2014 11:03 AM

To: Lifland, David; Adamantiades, Mikhail; Fisher, Brian; Eschmann, Erich; Conlin, Beth; Clouse, Matt; Rosenberg,
Julie; Miller, Julia; Sims, Ryan; Deck, Leland; Irving, Bill; Sherry, Christopher; Gunning, Paul

Cc: Bryson, Joe; Harvey, Reid

Subject: FW: First Round of Interagency Comments

Importance: High

Wanted to get this into OAP circulation ASAP. Stand by for further direction on how we will manage responses.

From: Wayland, Robertj

Sent: Thursday, May 01, 2014 10:04 AM

To: Tsirigotis, Peter

Cc: Culligan, Kevin; Harvey, Reid; Stenhouse, Jeb; Weatherhead, Darryl; Stenhouse, Jeb; Bryson, Joe; Hubbell,
Bryan; Chappell, Linda; CurryBrown, Amanda; McLamb, Marguerite; Hutson, Nick

Subject: First Round of Interagency Comments

Importance: High

All -

Attached please find the first set of interagency comments on the preamble. The remaining comments on the RIA and
TSDs along with the line-by-line edits are anticipated by COB tomorrow. Once we’ve had a chance to digest these,
we'll set-up a call to discuss the path forward on dividing these up and create responses where appropriate.

thanx!

bob

Robert J. Wayland, Ph.D.

Leader, Energy Strategies Group

U.S. Environmental Protection Agency
Office of Air Quality Planning and Standards
Sector Policies and Programs Division

Mail Code D243-01

Research Triangle Park, NC 27709

Office: (919) 541-1045

Cell: (919) 306-2290

Fax: (919) 541-5450
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Email: wavland.roberti@epa.gov

EE SR S S S

DRAFT/Deliberative Document - FOIA Exempt

EE SR S S S
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From: Sherry, Christopher

To: Fawcett, Allen; Ohrel, Sara

Sent: 5/21/2014 3:41:03 PM

Subject: Fw: Revisions due COB Wednesday, May 21 -- responses to McCabe & remaining OMB comments
-- FW: EGU preamble and Comments from Janet McCabe on 5/9 version

Attachments: EO12866_EGU GHG Existing Source 2060-AR33 Proposal_May 15 2014.docx; JM

comments_051514_1 of 2.pdf; JM comments_051514_2 of 2.pdf

Allen and Sara,
Please use this file, and send me just the relevant subsection with redline.

Thanks,
Chris

From: Vasu, Amy

Sent: Monday, May 19, 2014 11:22:01 AM

To: Lifland, David; Hoffman, Howard; Chappell, Linda; McLamb, Marguerite; Sherry, Christopher; Stenhouse, Jeb; Ketcham-
Colwill, Jim; Rosenberg, Julie; Santiago, Juan; Solomon, David

Cc: Culligan, Kevin; Wayland, Robertj

Subject: Revisions due COB Wednesday, May 21 -- responses to McCabe & remaining OMB comments -- FW: EGU preamble
and Comments from Janet McCabe on 5/9 version

All,

Please send David Lifland and me revisions that respond to Janet McCabe’s and remaining OMB comments by COB
Wednesday. To do this, please use the attached clean version, show yout changes as “track changes” and send the
subsection with changes to us instead of the ertire proposal document. (By turning off “track changes” in the existing &
new word file, you can retain the track changes version in the new file.)

Thank you.

Amy

From: Vasu, Amy

Sent: Thursday, May 15, 2014 4:53 PM

To: Lifland, David; Hoffman, Howard; Chappell, Linda; McLamb, Marguerite; Sherry, Christopher; Stenhouse, Jeb;
Ketcham-Colwill, Jim; Rosenberg, Julie; Santiago, Juan; Solomon, David

Cc: Culligan, Kevin; Wayland, Robertj

Subject: EGU preamble and Comments from Janet McCabe on 5/9 version -- for review & revision

All,
Thank you for your work to get a revised preamble to OMB today (that version is attached).

Janet provided her comments to us on the 5/9 version, and these are also attached (2-pager with notes and comments
on Sections | thru part of Section VIII).

Thank you for reviewing these. Please let me know if there is anyone additional who | should send these to.
Amy

Amy B. Vasu
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U.S. EPA / OAQPS
Sector Policies and Programs Division

email: vasu.amy@epa.gov
phone: 919.541.0107
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From: Ohrel, Sara

To: Kocchi, Suzanne; Irving, Bill; Fawcett, Allen; Cole, Jefferson

CcC: Gunning, Paul

Sent: 5/13/2014 11:02:40 AM

Subject: RE: More info. for the AF&PA-AWC meeting on 5/13 from 2-3pm

Thank you for the heads up. Just FYI - i Ex. 5 - Deliberative }
i Ex. 5 - Deliberative i

————— Original Message—---—-—-

From: Kocchi, Suzanne

Sent: Tuesday, May 13, 2014 10:55 AM

To: Irving, Bill; Fawcett, Allen; Ohrel, Sara; Cole, Jefferson

Cc: Gunning, Paul

Subject: FW: More info. for the AF&PA-AWC meeting on 5/13 from 2-3pm

Everyone is going to be on this call correct?

Juan Jjust left me a voicemail about this so we wouldn't be surprised/know the plan. He is
planning to lead the call (since AF&PA will be in the room with them). He will call on us if
needed about the framework but in order to manage the meeting (and given he apparently has
talked to them recently about all this) he just wanted to be sure we knew he was going to do
most of the talking.

Ex. 5 - Deliberative

From: Long, Pam

Sent: Monday, May 12, 2014 12:14 PM

To: Johnson, Yvonne W; Santiago, Juan; Wood, Anna; Kornylak, Vera S.; Gunning, Paul; Kocchi,
Suzanne; Ohrel, Sara; Irving, Bill; Fawcett, Allen; Cole, Jefferson

Subject: More info. for the AF&PA-AWC meeting on 5/13 from 2-3pm

See below.

————— Original Message—---—-—-

From: Hunt, Tim [mailto:Tim_Hunt@afandpa.org]

Sent: Tuesday, May 06, 2014 12:30 PM

To: Johnson, Yvonne W

Cc: Bradfield, John; Santiago, Juan

Subject: RE: Accepted: Juan, Linda, Tim call on 5/13 AF&PA-AWC planning

Yvonne,

Here are some questions that form an agenda of sorts for next week. We reviewed them with Juan
today so none of them should be a surprise. We welcome any questions in advance to help us
prepare for the meeting to make it a fruitful as possible for everyone. See you in a week's
time.

Tim

ITI. Biogenic COZ (60 minutes) with Juan Santiago, Anna Wood and staff - 2 to 3 PM

1. Please provide an update on the timing of PSD/BACT biogenic proposal relative to the
proposed Accounting Framework.

2. Discuss suggested PSD regulatory framework provided on April 14

3. Discuss definition of "forest products manufacturing residuals" provided February 21st
4. Address questions related to April 14 legal bases for the EPA to exempt from PSD permitting
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biogenic CO2Z emissions from the use of forest products manufacturing residuals for energy.
5. Review any precedents set in recent PSD permits involving biogenic emissions.
6.

Discuss how burning biomass might be addressed in the upcoming existing EGU GHG NSPS
proposal?
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From: Fawcett, Allen

To: Kocchi, Suzanne; Irving, Bill; Ohrel, Sara; Cole, Jefferson

CcC: Gunning, Paul

Sent: 5/13/2014 10:57:48 AM

Subject: Re: More info. for the AF&PA-AWC meeting on 5/13 from 2-3pm

Sounds good, thanks for the extra context.

Original Message

From: Kocchi, Suzanne

Sent: Tuesday, May 13, 2014 10:55 AM

To: Irving, Bill; Fawcett, Allen; Ohrel, Sara; Cole, Jefferson

Cc: Gunning, Paul

Subject: FW: More info. for the AF&PA-AWC meeting on 5/13 from 2-3pm

Everyone is going to be on this call correct?

Juan Jjust left me a voicemail about this so we wouldn't be surprised/know the plan. He is
planning to lead the call (since AF&PA will be in the room with them). He will call on us if
needed about the framework but in order to manage the meeting (and given he apparently has
talked to them recently about all this) he just wanted to be sure we knew he was going to do
most of the talking.

Ex. 5 - Deliberative

From: Long, Pam

Sent: Monday, May 12, 2014 12:14 PM

To: Johnson, Yvonne W; Santiago, Juan; Wood, Anna; Kornylak, Vera S.; Gunning, Paul; Kocchi,
Suzanne; Ohrel, Sara; Irving, Bill; Fawcett, Allen; Cole, Jefferson

Subject: More info. for the AF&PA-AWC meeting on 5/13 from 2-3pm

See below.

————— Original Message—---—-—-

From: Hunt, Tim [mailto:Tim_Hunt@afandpa.org]

Sent: Tuesday, May 06, 2014 12:30 PM

To: Johnson, Yvonne W

Cc: Bradfield, John; Santiago, Juan

Subject: RE: Accepted: Juan, Linda, Tim call on 5/13 AF&PA-AWC planning

Yvonne,

Here are some questions that form an agenda of sorts for next week. We reviewed them with Juan
today so none of them should be a surprise. We welcome any questions in advance to help us
prepare for the meeting to make it a fruitful as possible for everyone. See you in a week's
time.

Tim

ITI. Biogenic COZ (60 minutes) with Juan Santiago, Anna Wood and staff - 2 to 3 PM

1. Please provide an update on the timing of PSD/BACT biogenic proposal relative to the
proposed Accounting Framework.

2. Discuss suggested PSD regulatory framework provided on April 14

3. Discuss definition of "forest products manufacturing residuals" provided February 21st
4. Address questions related to April 14 legal bases for the EPA to exempt from PSD permitting
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biogenic CO2Z emissions from the use of forest products manufacturing residuals for energy.
5. Review any precedents set in recent PSD permits involving biogenic emissions.
6.

Discuss how burning biomass might be addressed in the upcoming existing EGU GHG NSPS
proposal?
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From: Fawcett, Allen

To: Ohrel, Sara

CcC: Cole, Jefferson

Sent: 5/13/2014 7:13:32 AM
Subject: Re: team biomass update

Hi Sara, I'll be sure to take a look this week.

Thanks,
Allen

From: Ohrel, Sara

Sent: Monday, May 12, 2014 2:56 PM
To: Fawcett, Allen

Cc: Cole, Jefferson

Subject: RE: team biomass update

Hi Allen,
If you have time and haven'tlooked at it again this round, could you please take another look at the baseline section in

Part 4 of the main document? It may need some tightening up. Please let me know if you can.
Thanks!

From: Fawcett, Allen

Sent: Thursday, May 08, 2014 9:00 AM

To: Kocchi, Suzanne; Irving, Bill; Ohrel, Sara
Cc: Cole, Jefferson

Subject: RE: team biomass update

I'm reading through, but dor’t expect to have any major comments at this stage. Let me know if there is a section
you'd like me to take a closer look at.

On the white paper meeting with Goffman this afternoon, a meeting with OP and OCIR on the economy-wide modeling
SAB panel just cropped up at the same time. We should have more than just Jeff there in person, Bill are you going to
be able to make it?

From: Kocchi, Suzanne

Sent: Thursday, May 08, 2014 8:51 AM
To: Irving, Bill; Ohrel, Sara; Fawcett, Allen
Cc: Cole, Jefferson

Subject: RE: team biomass update

Paul will not have time so do not count on his review right now.

For what it is worth, | read the report the other day. VERY well done. So much easier to read and understand. | had 2
very minor comments:

1)

. EX. 5 - Deliberative
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Echo Bill's question (and dates out of the office) — are there particular appendices we should read?

From: Irving, Bill

Sent: Thursday, May 08, 2014 8:45 AM

To: Ohrel, Sara; Kocchi, Suzanne; Fawcett, Allen
Cc: Cole, Jefferson

Subject: RE: team biomass update

For this question: CCD review? will any of you and/Paul review?

Let me know if there are particular sections & appendices that you would like reviewed. I'm out 5/19-24 but can get
through some sections next week.

For Paul, | don't expect that he will have time for much reviewing next week given his double-role while Sarah is out.
Suzie could confirm.

From: Ohrel, Sara

Sent: Thursday, May 08, 2014 8:43 AM

To: Kocchi, Suzanne; Fawcett, Allen; Irving, Bill
Cc: Cole, Jefferson

Subject: RE: team biomass update

Thanks Suzie.

We did have RTI put something together, and from what I recall it was helpful, but I will have to check on where we
stand on that and get back to you (was toward the end of last month when things were a blur).

Actually, if ok with Allen and Jeff, I would like to call in from the train because even if I go in person [ have to leave no
later than 4:30 which will be disruptive.

From: Kocchi, Suzanne

Sent: Thursday, May 08, 2014 8:40 AM
To: Ohrel, Sara; Fawcett, Allen; Irving, Bill
Cc: Cole, Jefferson

Subject: RE: team biomass update

Looks complete. | don't see the need to have the mtg but if others want it, go for it.

Random question - where do we stand on black liquor? Ex. 5 - Deliberative
i Ex. 5 - Deliberative

Finally, Sara, Jeff and Allen are going down for the white paper mtg with Goffman correct? | am going to call in.

From: Ohrel, Sara

Sent: Thursday, May 08, 2014 8:35 AM

To: Fawcett, Allen; Irving, Bill; Kocchi, Suzanne
Cc: Cole, Jefferson

Subject: team biomass update

Hello everyone,

Below 1s an update on what biomass-related items Jett and I are currently working on (or have questions about, /» ifalics):
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Framework

Ex. 5 - Deliberative

111d

Ex. 5 - Deliberative

It T missed anything, please feel free to make additions/edits. Also, if anyone feels that we should still have our half
hour check in today, please let me know. Otherwise, we can cancel.

Thanks,
Sara

Sara Bushey Ohrel

Climate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Phone: (202) 343-9712

Cell: (202) 341-6748

--this email 1s deliberative--do not distribute or cite--
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From: Ohrel, Sara

To: Kocchi, Suzanne; Irving, Bill; Fawcett, Allen
CcC: Cole, Jefferson

Sent: 5/8/2014 1:42:27 PM

Subject: RE: team biomass update

Thank you so much Suzie - all very appreciated and we will start working on your recommended actions below.

From: Kocchi, Suzanne

Sent: Thursday, May 08, 2014 1:24 PM
To: Ohrel, Sara; Irving, Bill; Fawcett, Allen
Cc: Cole, Jefferson

Subject: RE: team biomass update

Just read App M. Don't have any comments. It is good. Again a lot easier to read than previous iterations. You guys
did a really good job of making this material understandable.

That said, | will note it is still kind of dense (ie — someone not familiar with the topic and more specifically analysis like
that may not be able to follow that easily). If anything, we may want to think about more plain language versions of the
observation bullets. Not necessarily for editing the appendix itself but as communication pts for fact sheets, slide deck
to present to Goffman, etc. During this slight downtime maybe that is something you and/or RTI can work on (also
maybe loop in Isabel once you have a rough draft). In other words, how can we simplify the tables and then the key
observation points to translate what this all means for policy makers (and to preemptively push back on any potential
misleading conclusions that could be drawn)? Once we have that piece, perhaps some of that plain language can be
used to improve the bullets in the appendix itself.

Finally, another side note, we should also be working oni Ex. 5 - Deliberative

Ex. 5 - Deliberative

Thanrks.

From: Ohrel, Sara

Sent: Thursday, May 08, 2014 11:56 AM

To: Kocchi, Suzanne; Irving, Bill, Fawcett, Allen
Cc: Cole, Jefferson

Subject: RE: team biomass update

Thanks Suzie, I am glad you read it and appreciate the kudos as well as the edits.

And thanks to you all for offering to read specific elements. So far:
- Bill has agreed to read Part 2 of the main document, which includes the updated and expanded description of
the equation and equation terms.
- Allen, could you please take a look at the Reference Point apps, Apps H and I? [ may ask you to also take a look
at Part 2 after Bill.
- Suzie, could you please take a look at the Summary of lllustrative Case Studies, App M?

Please let me know if you need me to resend you anything.
Thank youl
Sara

From: Kocchi, Suzanne
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Sent: Thursday, May 08, 2014 8:51 AM
To: Irving, Bill; Ohrel, Sara; Fawcett, Allen
Cc: Cole, Jefferson

Subject: RE: team biomass update

Paul will not have time so do not count on his review right now.

For what it is worth, | read the report the other day. VERY well done. So much easier to read and understand. | had 2
very minor comments:

1)

. EX. 5 - Deliberative

Echo Bill's question (and dates out of the office) — are there particular appendices we should read?

From: Irving, Bill

Sent: Thursday, May 08, 2014 8:45 AM

To: Ohrel, Sara; Kocchi, Suzanne; Fawcett, Allen
Cc: Cole, Jefferson

Subject: RE: team biomass update

For this question: CCD review? will any of you and/Paul review?

Let me know if there are particular sections & appendices that you would like reviewed. I'm out 5/19-24 but can get
through some sections next week.

For Paul, | don't expect that he will have time for much reviewing next week given his double-role while Sarah is out.
Suzie could confirm.

From: Ohrel, Sara

Sent: Thursday, May 08, 2014 8:43 AM

To: Kocchi, Suzanne; Fawcett, Allen; Irving, Bill
Cc: Cole, Jefferson

Subject: RE: team biomass update

Thanks Suzie.

We did have RTI put something together, and from what I recall it was helpful, but I will have to check on where we
stand on that and get back to you (was toward the end of last month when things were a blur).

Actually, if ok with Allen and Jeff, I would like to call in from the train because even if I go in person [ have to leave no
later than 4:30 which will be disruptive.

From: Kocchi, Suzanne

Sent: Thursday, May 08, 2014 8:40 AM
To: Ohrel, Sara; Fawcett, Allen; Irving, Bill
Cc: Cole, Jefferson

Subject: RE: team biomass update
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Looks complete. | don't see the need to have the mtg but if others want it, go for it.

Ex. 5 - Deliberative

Finally, Sara, Jeff and Allen are going down for the white paper mtg with Goffman correct? | am going to call in.

From: Ohrel, Sara

Sent: Thursday, May 08, 2014 8:35 AM

To: Fawcett, Allen; Irving, Bill; Kocchi, Suzanne
Cc: Cole, Jefferson

Subject: team biomass update

Hello everyone,

Below 1s an update on what biomass-related items Jett and I are currently working on (or have questions about, /» ifalics):

Framework

Ex. 5 - Deliberative

111d

Ex. 5 - Deliberative

It T missed anything, please feel free to make additions/edits. Also, if anyone feels that we should still have our half
hour check in today, please let me know. Otherwise, we can cancel.

Thanks,
Sara

Sara Bushey Ohrel

Climate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Phone: (202) 343-9712

Cell: (202) 341-6748

--this email 1s deliberative--do not distribute or cite--
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From: Fawcett, Allen

To: Baker, Justin; Ohrel, Sara; Cole, Jefferson

Sent: 4/22/2014 11:50:49 AM

Subject: RE: describing process attributes in main draft doc

Attachments: Process Attributes draft main doc lang 4 18 14 v2_hanks_jsb - aaf.docx

Sorry this is coming in last minute. Here are my edits and comments on this. I've just gone through the L portion so
far, but wanted to share before our call. My main comment is also pasted below.

Allen

Ex. 5 - Deliberative

From: Baker, Justin [mailto:justinbaker@rti.org]

Sent: Tuesday, April 22, 2014 7:36 AM

To: Ohrel, Sara; Fawcett, Allen

Subject: RE: describing process attributes in main draft doc

Dear Sara and Allen,
Here are some comments from Katie Hanks and |. We look forward to the discussion today.

Thanks,
Justin

*This email and all attachments are deliberative*

From: Ohrel, Sara [mailto:Chrel.Sara@epa.gov]

Sent: Friday, April 18, 2014 5:00 PM

To: Fawcett, Allen; Baker, Justin

Subject: describing process attributes in main draft doc

Hi Allen and Justin,

Here is my next stab at trying to write this up in (faitly) plain English. Please review and comment/edit/tear apart as
needed.

FYT Allen: Justin and I plan to speak about this topic Monday, as we need to figure this out in the main document so he
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can proceed with the process attributes (L & P) appendix next.
Thanks!

Sara Bushey Ohrel

Climate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Phone: (202) 343-9712

Cell: (202) 341-6748

--this email 1s deliberative--do not distribute or cite--
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From: Montanez, Jessica
To: Ohrel, Sara
CcC: Kocchi, Suzanne; Irving, Bill; Fawcett, Allen; Cole, Jefferson; Mangino, Joseph; Brooks, MichaelS;

Wheeler, Carrie; Kornylak, Vera S.; Santiago, Juan; Wood, Anna; Doster, Brian; Jordan, Scott;
Zenick, Elliott; Swanson, Nicholas; Dunkins, Robin

Sent: 4/17/2014 5:33:41 PM
Subject: OAQPS Comments on BAF Framework Appendices
Attachments: Appendix A_ IPCC_3 2014_F_AQPD_04142014.docx;, DRAFT App E_RP Baseline Landscape Atts_3

12_cleanAQPD_04172014.docx;
DRAFTAppendixDFeedstockCategories32014_cleanAQPD_04162014.docx;
DRAFTAppendixGLeakage32014_clean2_AQPD_04162014.docx;
DRAFTAppO_Waste_3-12-14UnderRevision AQPD_04162014.docx;
DRAFTAppYY_AlgebraicRepresentationofNBEVF_AQPD_04162014.docx;
OAQPSCommentsonBAF_Framework_Appendices_04172014.docx

Sara,

Thanks for the opportunity to review the BAF Framework appendices. Our comments and edits are included in the
summary document titled OAQPS comments on BAF Framework Appendices and in some individual appendices and
they reflect staff level review of all the appendices provided. We understand the development of these appendices is
a work in progress and our management would like to have the opportunity to review them once we are closer to a final
product.

We would also like to invite you to discuss these comments with us at the earliest convenience so please let us know
what would be an appropriate time to schedule a meeting between us to discuss these comments. We acknowledge
that some of our comments would not be applicable at this time, but would be beneficial when we have the larger
discussion about applying the framework to permitting in the near future.

In the mean time, if you have any questions please do not hesitate to contact Joe Mangino or myself at 919-541-9778
or 919-541-3407 respectively.

Tharks again,
Jessica

Jessica Montanez

Office of Air Quality Planning and Standards

Air Quality Policy Division

New Source Review Group

109 TW Alexander Drive MD: C504-03 RTP, NC 27711

Phone: 919-541-3407, Fax: 919-541-5509

Note: Positions or views expressed here do not represent official EPA policy.

Looking for a speaker for your school or community event? http://www.epa.gov/rtpspeakers/
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From: Irving, Bill

To: Montanez, Jessica; Ohrel, Sara; Kocchi, Suzanne; Fawcett, Allen; Cole, Jefferson; Gunning, Paul

CcC: Mangino, Joseph; Brooks, MichaelS; Wheeler, Carrie; Kornylak, Vera S.; Santiago, Juan; Koerber,
Mike; South, Peter

Sent: 4/13/2014 7:49:29 PM

Subject: RE: Biomass Next Steps Document - Latest Version

Attachments: BiomassProposedNextSteps_04112014_OAP.docx

Jessica:

Thanks for pulling this document together and sending it out for comments. Most of our comments are
directed at the text describing the Framework document and the possible ways in which it could be
applied and/or reviewed. A few other things to note

Ex. 5 - Deliberative

-Finally, OGC will be attending the meeting tomorrow, and would likely appreciate a heads up on the
briefing document. Will defer to your team on whether or not to send it out to Brian & company.

Regards

Bill

From: Montanez, Jessica

Sent: Friday, April 11, 2014 3:08 PM

To: Ohrel, Sara; Kocchi, Suzanne; Irving, Bill; Fawcett, Allen; Cole, Jefferson; Gunning, Paul

Cc: Mangino, Joseph; Brooks, MichaelS; Wheeler, Carrie; Kornylak, Vera S.; Santiago, Juan; Koerber, Mike; South, Peter
Subject: Biomass Next Steps Document - Latest Version

Faul and Allen,

The latest version of the Biomass Next Steps document is attached and it now includes a two-page description of the
i Ex. 5 - Deliberative This document is in preparation for the

iBiogenic COz next steps meeting with Joe Goffman on Monday. Your comments on this latest version are really
appreciated.

Thanks and let us know if you have any questions,
Jessica

Jessica Montanez

Office of Air Quality Planning and Standards

Air Quality Policy Division

New Source Review Group

109 TW Alexander Drive MD: C504-03 RTP, NC 27711

Phone: 919-541-3407, Fax: 919-541-5509

Note: Positions or views expressed here do not represent official EPA policy.
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From: Ohrel, Sara

To: Fawcett, Allen; Kocchi, Suzanne; Irving, Bill; Cole, Jefferson
Sent: 4/12/2014 10:06:26 AM

Subject: RE: Biomass Next Steps Document - Latest Version

One other thing - you may want to also include the 0GC team, including newest member Melina Williams, on your email
back to OAQPS (for some reason Jessica didn't sent it to them, but they are on the invite for Monday}...

From: Fawcett, Allen

Sent: Saturday, April 12, 2014 7:44 AM

To: Kocchi, Suzanne; Ohrel, Sara; Irving, Bill; Cole, Jefferson
Subject: Fw: Biomass Next Steps Document - Latest Version

Looks good Bill. Just a few formatting changes in the attached version, and further cleaning up the track
changes to accept all the minor changes.

From: Irving, Bill <Irving.Bill@epa.gov>

Sent: Saturday, April 12, 2014 1:34 AM

To: Ohrel, Sara; Kocchi, Suzanne; Fawcett, Allen; Cole, Jefferson
Subject: Fw: Biomass Next Steps Document - Latest Version

From: William N. Irving i Ex. 6 - Personal Privacy !

Sent: Saturday, April 12, 2014 1:26:28 AM

To: Irving, Bill

Subject: Re: Biomass Next Steps Document - Latest Version

All- my edits to the document are attached. | simplified some of the text and deleted most of the
comments. i Ex. 5 - Deliberative

Ex. 5 - Deliberative

Process going forward - have we been given any indication of the deadline for our comments? Given
that the meeting with Joe is Monday morning, they need them before OOB Monday at the latest. If |
don't see any further comments from the team before Sunday afternoon, then | will plan to send them to
OAQPS at that point along with the general notes that I've flagged. Let me know if this works for you.

Bill
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On Friday, April 11, 2014 10:28 PM, "Irving, Bill" <Irving.Bill@epa.gov> wrote:

From: Montanez, Jessica
Sent: Friday, April 11, 2014 3:08:25 PM

To: Ohrel, Sara; Kocchi, Suzanne; Irving, Bill; Fawcett, Allen; Cole, Jefferson; Gunning, Paul

Cc: Mangino, Joseph; Brooks, MichaelS; Wheeler, Carrie; Kornylak, Vera S.; Santiago, Juan; Koerber, Mike; South,
Peter

Subject: Biomass Next Steps Document - Latest Version

Paul and Allen,

The latest version of the Biomass Next Steps document is attached and it now includes a two-page
i Ex. 5 - Deliberative i This

document is in preparation for the Biogenic CO2 next steps meeting with Joe Goffman on Monday. Your
comments on this latest version are really appreciated.

Thanks and let us know if you have any questions,
Jessica

Jessica Montafez

Office of Air Quality Planning and Standards

Air Quality Policy Division

New Source Review Group

109 TW Alexander Drive MD: C504-03 RTP, NC 27711

Phone: 919-541-3407, Fax: 919-541-5509

Note: Positions or views expressed here do not represent official EPA policy.

Looking for a speaker for your school or community event? http://www.epa.gov/rtpspeakers/

ED_0004192-0004001



EPA-HQ-2015-007434 Interim 2

From: Ohrel, Sara

To: Fawcett, Allen; Kocchi, Suzanne; Irving, Bill; Cole, Jefferson
Sent: 4/12/2014 9:14:33 AM

Subject: RE: Biomass Next Steps Document - Latest Version
Attachments: BiomassProposedNextSteps_04112014_so-aaf-bi-aaf-so.docx

Looks good. 2 minor changes on the first page from me I highlighted in yellow to differentiate from earlier comments.
no further comment from me.

Jessica’s email did not have a due date for our comments and [ don’t know if one was discussed at the Friday meeting. |
think your plan for the cover note and getting the document back to them this weekend sounds good.

Thanks,
Sara

From: Fawcett, Allen

Sent: Saturday, April 12, 2014 7:44 AM

To: Kocchi, Suzanne; Ohrel, Sara; Irving, Bill; Cole, Jefferson
Subject: Fw: Biomass Next Steps Document - Latest Version

Looks good Bill. Just a few formatting changes in the attached version, and further cleaning up the track
changes to accept all the minor changes.

From: Irving, Bill <Irving.Bill@epa.gov>

Sent: Saturday, April 12, 2014 1:34 AM

To: Ohrel, Sara; Kocchi, Suzanne; Fawcett, Allen; Cole, Jefferson
Subject: Fw: Biomass Next Steps Document - Latest Version

From: William N. Irving 4 Ex. 6 - Personal Privacy

Sent: Saturday, April 12, 2014 1:26:28 AM

To: Irving, Bill

Subject: Re: Biomass Next Steps Document - Latest Version

All- my edits to the document are attached. | simplified some of the text and deleted most of the
comments. | suspect that OAQPS may react negatively to our extensive changes but we do need to
reflect our work accurately. It's not a particularly effective briefing document.

In our cover note | suggest that we ! Ex. 5 - Deliberative

Ex. 5 - Deliberative

Process going forward - have we been given any indication of the deadline for our comments? Given
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that the meeting with Joe is Monday morning, they need them before OOB Monday at the latest. If |
don't see any further comments from the team before Sunday afternoon, then | will plan to send them to
OAQPS at that point along with the general notes that I've flagged. Let me know if this works for you.
Bill

On Friday, April 11, 2014 10:28 PM, "Irving, Bill" <Irving.Bill@epa.gov> wrote:

From: Montanez, Jessica
Sent: Friday, April 11, 2014 3:08:25 PM

To: Ohrel, Sara; Kocchi, Suzanne; Irving, Bill; Fawcett, Allen; Cole, Jefferson; Gunning, Paul

Cc: Mangino, Joseph; Brooks, MichaelS; Wheeler, Carrie; Kornylak, Vera S.; Santiago, Juan; Koerber, Mike; South,
Peter

Subject: Biomass Next Steps Document - Latest Version

Paul and Allen,

The latest version of the Biomass Next Steps document is attached and it now includes a two-page

Ex. 5 - Deliberative iThis

docurment is in preparation for the Biogenic CO2 next steps meeting with Joe Goffman on Monday. Your
comments on this latest version are really appreciated.

Thanks and let us know if you have any questions,
Jessica

Jessica Montafez

Office of Air Quality Planning and Standards

Air Quality Policy Division

New Source Review Group

109 TW Alexander Drive MD: C504-03 RTP, NC 27711

Phone: 919-541-3407, Fax: 919-541-5509

Note: Positions or views expressed here do not represent official EPA policy.

Looking for a speaker for your school or community event? http://www.epa.gov/rtpspeakers/
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From: Ohrel, Sara

To: Fawcett, Allen; Irving, Bill

CcC: Kocchi, Suzanne; Cole, Jefferson

Sent: 4/11/2014 2:08:24 PM

Subject: RE: comments and edits on draft approaches chart

Attachments: DraftPossibleRegulatoryApproachesForApplyingBAFtoGHGPermitting_04102014s0-aaf-bi so.docx

0k, thanks for letting us know. Can someone please send the version of the Joe document that will be used?

Here are my comments on the table (cleared out comments) and the following appendix on the aggregation method
{which I missed last time; Bill, not sure if you saw that either).

Sara

From: Fawcett, Allen

Sent: Friday, April 11, 2014 1:56 PM

To: Ohrel, Sara; Irving, Bill

Cc: Kocchi, Suzanne; Cole, Jefferson

Subject: RE: comments and edits on draft approaches chart

Just finished our call with OAQPS. | Ex. 5 - Deliberative

Ex. 5 - Deliberative

meeting with Joe on Monday. They also promised to circulate their summary version later this afternoon, and it would
be good if we could all take a look and see if it needs any edits. Paul was fine with us sending our collected edits
directly back to them without his review.

From: Ohrel, Sara

Sent: Friday, April 11, 2014 1:29 PM

To: Irving, Bill; Fawcett, Allen

Cc: Kocchi, Suzanne; Cole, Jefferson

Subject: RE: comments and edits on draft approaches chart

Shoot - 1 didn't even see the appendices (due to the blank page after chart). Looking at that too this time around. Sorry.

From: Irving, Bill

Sent: Friday, April 11, 2014 11:59 AM

To: Fawcett, Allen; Ohrel, Sara

Cc: Kocchi, Suzanne; Cole, Jefferson

Subject: RE: comments and edits on draft approaches chart

Minor edits attached.

General comment - the table is a mess, and is too detailed to be a briefing document. | don't expect that
we will walk through all of the elements with Joe. Instead, hopefully someone in OAQPS will speak to the
general options (like Joe M), and we can make sure Joe G understands the nuances.

Ex. 5 - Deliberative
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most of the comments embedded in the table now, so we should delete them, particularly if they are
"things to consider" comments.

My main addition is; Ex. 5 - Deliberative ion
Monday.

From: Fawcett, Allen

Sent: Friday, April 11, 2014 10:41 AM

To: Ohrel, Sara; Irving, Bill

Cc: Kocchi, Suzanne; Cole, Jefferson

Subject: RE: comments and edits on draft approaches chart

Here are my edits.

Allen

From: Ohrel, Sara

Sent: Friday, April 11, 2014 9:33 AM

To: Irving, Bill; Fawcett, Allen

Cc: Kocchi, Suzanne; Cole, Jefferson

Subject: FW: comments and edits on draft approaches chart

Bill/Allen, pen goes whomever can take it first as Suzie is out. thanks!

From: Ohrel, Sara

Sent: Friday, April 11, 2014 9:30 AM

To: Gunning, Paul; Kocchi, Suzanne; Irving, Bill; Fawcett, Allen; Cole, Jefferson
Subject: RE: comments and edits on draft approaches chart

Sounds good. I will work with the rest of the team to get their comments and get this back to you asap, Paul.
Thanks,
Sara

From: Gunning, Paul

Sent: Friday, April 11, 2014 9:29 AM

To: Ohrel, Sara; Kocchi, Suzanne; Irving, Bill; Fawcett, Allen; Cole, Jefferson
Subject: RE: comments and edits on draft approaches chart

Yes, we should get our comments and edits in here as soon as possible.

Thanks

From: Ohrel, Sara

Sent: Friday, April 11, 2014 9:13 AM

To: Kocchi, Suzanne; Irving, Bill; Fawcett, Allen; Cole, Jefferson
Cc: Gunning, Paul

Subject: FW: comments and edits on draft approaches chart

Hi all,
Attached you will find the revised table we received COB yesterday from OAQPS (rather than the Tuesday delivery they

stated Monday), as well as another attachment with my initial reactions in it (same title name but with ‘so’ at the end of
it).
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Ex. 5 - Deliberative

Please let me know how you would like to proceed (round of OAP comments, me to go through and take out
commentary to OAP, etc).

Best,
Sara

From: Montanez, Jessica

Sent: Thursday, April 10, 2014 4:47 PM

To: Ohrel, Sara; Mangino, Joseph; Brooks, MichaelS; Wheeler, Carrie; Kornylak, Vera S.; Santiago, Juan; Doster,
Brian; Jordan, Scott; Zenick, Elliott

Cc: Kocchi, Suzanne; Irving, Bill; Fawcett, Allen; Cole, Jefferson; Swanson, Nicholas; Dunkins, Robin

Subject: RE: comments and edits on draft approaches chart

Sara,

The attached table reflects your comments on the draft approaches chart and includes additional information based on

our conversation on Monday. Please note that wel Ex. 5 - Deliberative
‘ Ex. 5 - Deliberative

Please let us know if you have any questions and we are happy to schedule another meeting to discuss this further.
Thanks,

Jessica

From: Ohrel, Sara

Sent: Thursday, April 03, 2014 3:24 PM

To: Montanez, Jessica; Mangino, Joseph; Brooks, MichaelS; Wheeler, Carrie; Kornylak, Vera S.; Santiago, Juan; Doster, Brian;
Jordan, Scott; Zenick, Elliott

Cc: Kocchi, Suzanne; Irving, Bill; Fawcett, Allen; Cole, Jefferson

Subject: comments and edits on draft approaches chart

Hello everyone,
Attached you will tind our comments on the dratt 1ppm'1che< chart (2 versions; one is tracked changes, one clean). It

looks like a lot, but many changes are simply rearranging options so we could streamline it in order to better undelstmd
it. We also 1dded Ex. 5 - Deliberative

We hope this helps, happy to discuss.
Best,
Sara

Sara Bushey Ohrel

Climate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Phone: (202) 343-9712

Cell: (202) 341-6748
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From: Fawcett, Allen

To: Obhrel, Sara; Irving, Bill

CcC: Kocchi, Suzanne; Cole, Jefferson

Sent: 4/11/2014 10:41:54 AM

Subject: RE: comments and edits on draft approaches chart

Attachments: DraftPossibleRegulatoryApproachesForApplyingBAFtoGHGPermitting_04102014s0-aaf.docx

Here are my edits.

Allen

From: Ohrel, Sara

Sent: Friday, April 11, 2014 9:33 AM

To: Irving, Bill; Fawcett, Allen

Cc: Kocchi, Suzanne; Cole, Jefferson

Subject: FW. comments and edits on draft approaches chart

Bill/Allen, pen goes whomever can take it first as Suzie is out. thanks!

From: Ohrel, Sara

Sent: Friday, April 11, 2014 9:30 AM

To: Gunning, Paul; Kocchi, Suzanne; Irving, Bill; Fawcett, Allen; Cole, Jefferson
Subject: RE: comments and edits on draft approaches chart

Sounds good. I will work with the rest of the team to get their comments and get this back to you asap, Paul.
Thanks,
Sara

From: Gunning, Paul

Sent: Friday, April 11, 2014 9:29 AM

To: Ohrel, Sara; Kocchi, Suzanne; Irving, Bill; Fawcett, Allen; Cole, Jefferson
Subject: RE: comments and edits on draft approaches chart

Yes, we should get our comments and edits in here as soon as possible.

Thanks

From: Ohrel, Sara

Sent: Friday, April 11, 2014 9:13 AM

To: Kocchi, Suzanne; Irving, Bill; Fawcett, Allen; Cole, Jefferson
Cc: Gunning, Paul

Subject: FW. comments and edits on draft approaches chart

Hi all,

Attached you will find the revised table we received COB yesterday from OAQPS (rather than the Tuesday delivery they
stated Monday), as well as another attachment with my initial reactions in it (same title name but with ‘so’ at the end of

"Ex. 5 - Deliberative
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Please let me know how you would like to proceed (round of OAP comments, me to go through and take out
commentary to OAP, etc).

Best,
Sara

From: Montanez, Jessica

Sent: Thursday, April 10, 2014 4:47 PM

To: Ohrel, Sara; Mangino, Joseph; Brooks, MichaelS; Wheeler, Carrie; Kornylak, Vera S.; Santiago, Juan; Doster,
Brian; Jordan, Scott; Zenick, Elliott

Cc: Kocchi, Suzanne; Irving, Bill; Fawcett, Allen; Cole, Jefferson; Swanson, Nicholas; Dunkins, Robin

Subject: RE: comments and edits on draft approaches chart

Sara,

The attached table reflects your comments on the draft approaches chart and includes additional information based on
our conversation on Monday. Please note that we! Ex. 5 - Deliberative i
i Ex. 5 - Deliberative

Please let us know if you have any questions and we are happy to schedule another meeting to discuss this further.
Thanks,

Jessica

From: Ohrel, Sara

Sent: Thursday, April 03, 2014 3:24 PM

To: Montanez, Jessica; Mangino, Joseph; Brooks, MichaelS; Wheeler, Carrie; Kornylak, Vera S.; Santiago, Juan; Doster, Brian;
Jordan, Scott; Zenick, Elliott

Cc: Kocchi, Suzanne; Irving, Bill; Fawcett, Allen; Cole, Jefferson

Subject: comments and edits on draft approaches chart

Hello everyone,

Attached you will find our comments on the draft Appmaches chart (2 versions; one 1s tracked changes, one clean). It
looks like a lot, but many changes are simply rearranging options so we could streamline it in order to better understand
it. We also added; EX. 5 - Deliberative !

We hope this helps, happy to discuss.
Best,
Sara

Sara Bushey Ohrel

Climate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Phone: (202) 343-9712

Cell: (202) 341-6748

--this email 1s deliberative--do not distribute or cite--
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From: Santiago, Juan

To: Ohrel, Sara; Montanez, Jessica; Mangino, Joseph; Wheeler, Carrie; Brooks, MichaelS; Kornylak,
Vera S.; Doster, Brian; Jordan, Scott; Zenick, Elliott; Swanson, Nicholas

CcC: Cole, Jefferson; Fawcett, Allen; Irving, Bill; Kocchi, Suzanne; Wood, Anna; Gunning, Paul

Sent: 4/7/2014 2:51:48 PM

Subject: RE: Timing for remaining comments on assessment framework components

Attachments: Draft Framework plus policy neutral comments by VK 4 7.docx

Hi Sara,

Just want to let you know that we are working hard in an effort to meet the timelines you want our comments by on the
documents you have listed below.

As a matter of fact, attached are some comments on the main document. The purpose of these comments are mostly

Ex. 5 - Deliberative

On the other documents, the biggest challenge will be the appendices. While we think we will be able to provide
comments on all of them, it is because we have split the work among a couple of people s0 no one person will be able
to review all of it and meet the timelines you need us to meet. This may have some effect on our comments and how
we can see the big picture on how the documents fit with each other.

Thanks for the opportunity to review the documents. We look forward to continued dialogue on this matter.

Juan

From: Ohrel, Sara

Sent: Thursday, April 03, 2014 11:37 AM

To: Montanez, Jessica; Mangino, Joseph; Wheeler, Carrie; Brooks, MichaelS; Santiago, Juan; Komylak, Vera S.;
Doster, Brian; Jordan, Scott; Zenick, Elliott; Swanson, Nicholas

Cc: Cole, Jefferson; Fawcett, Allen; Irving, Bill; Kocchi, Suzanne

Subject: Timing for remaining comments on assessment framework components

Hello everyone,

To ensure that everyone has the opportunity to submit comments on the various components of the assessment
tramework package as we finish up the technical work in the coming weeks, here 1s a schedule tor submitting your
comments:

SAB response document: due Friday 4/11

Main document: Tuesday 4/8

Technical appendices: Thursday 4/17

Thank you so much for your time and comments,
Sara

Sara Bushey Ohrel

Climate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Phone: (202) 343-9712

Cell: (202) 341-6748
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From: Kocchi, Suzanne

To: Ohrel, Sara; Irving, Bill, Fawcett, Allen; Cole, Jefferson

Sent: 4/3/2014 3:15:13 PM

Subject: RE: updated table - deliberative

Attachments: Possible Approaches Chart for Assessment Factor draft 4 3 14 OAP editsv2.docx
Hereitis

From: Ohrel, Sara

Sent: Thursday, April 03, 2014 2:21 PM

To: Kocchi, Suzanne; Irving, Bill; Fawcett, Allen; Cole, Jefferson
Subject: updated table - deliberative

Hi all,
Attached is my attempt at capturing our conversation with Paul today. Suzie, please take tirst cut.

Sara Bushey Ohrel

Climate Economics Branch

Climate Change Division

U.S. Environmental Protection Agency
Phone: (202) 343-9712

Cell: (202) 341-6748

--this email 1s deliberative--do not distribute or cite--
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